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YAOT An YAVOT » AlWlVAUTlM 

Brmetwdy bai Mid that tha autceatful iDTOBtor la 
uanally mora or laaa of an Idealiit and InraflaMr la 
ptMMMod of a atrons Imaslnatlon Jadclii| from tha 
wild flight! of fancy upon wbl«h an apsih making In 
Tontlon Mrvai to launch tha Innnmarwbla army of 
niaga/lna vrltara «a might add (hat In addition to 
being an Imaginatira Ideallat ha aftauld arem to ba 
aomething of a hypnotlat aa wall 
Ai a matter of fact although the Inyantora of the 
■team angina the telegraph and the flying machine 
ware naceaMrIly poaaeaaod of a cieatlra Imaglnatletf 
they were ataantlally of a practical and conaenmtiTe 
turn of mind Btephenaon Horna Marconi and tha 
Wright hrothem may hpra found time In the midat 
of thair I lay loura to glai e at tha future and be 
momeutarlly thrilled at the Ibtught of Ita aplendld 
■peculallre loaalbillllea hut In the main they were 
loo (onarloia of the Inherent Ilraltatlona of their in 
vantlona lio almngly engroeeed In the effort to work 
nut patiently each nnamt problem aa It aroae to 
Indulge In wild | ropbe< y of future nccompllahment 
The attit ide of the Wright brotheri daring their 
wonderful lemonatrallon of tha poaalblllty of mecbanl 
cal flight may be referred to aa proving tba truth of 
ihe nbive ilaervationa Although they hava i rented 
the art at leaat an far aa itn practkal eipraHlon In 
tncemed we doubt If anyone who bon opoken or 

I rlttan on the aubject of the development of flight 
IM been more reluctant to predkt the acblevementa 
of tha future i r morn conaervatlva In pointing out 
the Inheient Itmitntloda of the art On the other 
land It la rarely that the birth of a new Invention 
haa brought forth auch a flood of prepoaterona tfld 
ImpoHible literaturo aa baa appeared during the laot 
few montba on the military and oonunerclal fntdre 
of the dirigible and the aeroplane 

Without In the leaat diaparaging the fine aihlnve- 
menta of I ebandy Zeppelin the Wright brothera Cur 
tin ram an Bleriot and otheni wboaa Intelligence 
pintk and peraeveranre hava made aerial flight the 
aenutlon of the day we wlab to drflw attention to tho 
fact that In their preecnt atate of develepmant natther 
tha dhlglhle tor the aeroplane haa the allghtaat prac 
tkal military value Tha beat that ran bo Mid of them, 
ii that when tertnlu Inherent defetta have been orar 
tma they mav In a Hi Ited degree he pnt to military 
■a At the | reecnt writing tbia flcM would neipa to 
He eitliialvely In the direciton of arontlng and tho 
inrrying of dlipatehea 

In proof of tbIa we point to tha fact that nt prana n t 
botd the dirigible and the aeroplane and partkglarly 
the latter raantre both for their atartlng and land 
Ing the provlalon Of a large fairly level field or com 
|iuB flee tram the obntrnctlon of troM telagrnph. polae 
and wirea and bulMIngi In the oum of the kero* 
plane It la even necMiacy (or anie ntartlng and kt^ 
ping that the anrtaco be free from (gll weodg or grtMl, 
for ahoi 1 1 tiA maoblne In eomlng in tho gronnd dip 
■nlBclenilv for one wing to awoep In ainoa« the kmg 
grnae thi contact la anfletont to awing it vtolontly 
around ncroM ita qnrM nt the rlak of wriokhig tha 
rhlMla or runnera rnrthermore the wellhnown re- 
luctanco of the aeronant to itart Into tha air In any 
thing atmger than a moderate breeae particularly 

II the wIM be variable la very algnlflciiBt of tha prni- 


ent onide rendition nf the 
of ita eoauneroia} or i^itary ya^ fb tm 
UU to UIrm that UMre an amqr yfain of paBenf 
luoihanUal developiatet flsd practice 0i the air fgkeM 
of ua before are ehall aM the pradoOtloa of an aero- 
plane which can nriM or alight (aa t#mult nacea- 
aarlly do to ba of prneUcal aaliu) with that Indo- 
peadenee of time plaoe and weather eeadttUma arhleh 
tiiarha the flight and the eomlng aad going of the 
blrda of the air 

Ferbapn the moat ahnurd of tha military elalma 
mode for the alrnhlp and aeroplane la that of their 
ability to Mil over boattle territory and deatroy oltlM 
fortlfliatlona and military depota by tba npedlent 
rf dropping high eaploaivea In view of the great 
range of modern nrftltery and the fact that n apeelnl 
type la now being developed to repel nlrihlp nttack 
the machine moat operate at a height of at laaat a 
mile above tha earth If it la to be oafa tmn ahrapnel 
and tha eperlai ahaila whith will be furnlabed tor Ita 
daatrnrtlon At that belght It would bo a qoeatlon 
of the meraat rhanee It a bomb releaaad from tba 
raarhine otnick tha ohlect atmad at Tharo would be 
no meana of deleitnlAiag It the fort magaalna ato 
woa In asatt vertlrat aUgnmont at the moment tha 
mlHtle waa dropped Allowance would have to bo 
made for the velocity of tba wind which velocity 
could not be known to tboae who warn moving in 
mtdnlr Moreover the direction of the flight of Oka 
projectile would bo the reenlUnt of tha vartirni valoe 
Ity due to gravity and the borliontnl valoolty of tba 
Bblp ItMir Conoeqnantty to make a hit the projae- 
tile would have to be releoned bafora tha machine wu 
vertically over the object and at a certain ■paoliftd 
diatance ahead of the vartknl line How wenid tfie 
operator determine the exact moment nt which to let 
go* It In evident that even approximately aoonrate 
aiming would be out of the aneotlon and the Ifaatted 
amount *>f ammunition which could he carried area 
by a luge dirigible would nndar an attempted bom 
bardment the moot foolUh kind of n farce Tba 11 
Inch high exploalye ahelU With which the Jnponane 
hombarded tha Rubplan fleet (k Port Arthor ^ad 
to Inflict vital damage It la now wall known that 
the BuMian ahlpa were nunk by the RnHlani them 
aelxen who opdiked the aeacocki Aid flooded thorn 
In the many weeka of hombnrdmant the Japanaea 
horled hundreda of tone of 11 inch ahaila on the Bna- 
alan forttflcatlena fleet and hutldlnga wlthont bring 
Ing Port Artbnc to capRuIatton It woa tha Mppera 
nod mlnera that reduced the fortrem The damage 
that would he Inflloted on a heleagnred illy by a whole 
fleet of dlrlgtblan could never by any poaaiblHty have 
a de lolve offeit upon the iHuee of the war 

We rapeat that the preemit IndloatlonB are that the 
alrahtp and aeroplane of the future even when they 
have been developed to their ultimate perfection wUI 
And their Held of aaefalneea exclusively In the work 
(f wonting and the carrying of dlnpntchoa 

TR OAPl 009 OAVAl 

The turning of the first sod In the work of cutting 
Ihe Cape Cod canal on Tuesday June I9nd which 
took place On the fann on which Commodore Perry 
of Lake Brie fhme waa horn was an evant of mora 
than local slgnlfloance Oreat as the valna of tbs 
canal nlll be In ahortsnlng the lallliig dlatnnea be- 
twsan New York and Boston ind avoiding the perils 
of navigation around ths greatly drasdad Caps Cod 
the new waterway will nlUmately take on a nattniial 
and military value ns forming aa imperUnt link In 
that future aystem of reintod eaiials along the Atlantic 
nanbonrd which has come to be knows sa Hbo irelda 
route by whleh It wlU be possible for Ship’' a$ to 
make the voyage from Boston to Nortolh fa ip 
abeltersd bays Inland watern and reaehea of onnnl 
nltboat ome puaing ootalde tko ultimate coast lino 

The csnal will extend for sight mllaa from Bara 
■Ubie Hay to Bnnxirda Bay aad at aack entranee 
will be apmowhea which Will bring the total length 
of the cnnnl up to IS miles It wHI have a euifBoa 
width of fram 260 to 200 feet a battok. Width of IN 
feet a least deptb at low water of 2s feet, and a 
mean high water dkptfa of about 20 feet The ekaat 
win be hunt at sea levri and with Uuss ffMOfoap 
dlmenelone It should provo edoflnate Ito maap yuan 
to oome for tha ilaH of coastwlM freight aad pasaen 
ger stoamoiu that win laakt uSe of It 

The Cape Ofi caapl will form than tbs firaO (thk 
in a chain of tntorior waterwayi. which h e c aa Pt of 
Ita commcrriAl pad military value la certain tt. pM. 
mate eonstruetlon A ship aalUag from Boston fay 
NorMk after NiMiig Ow youthartp (ntranoa to (kps 
Cod canal w0u1« ran tbnugh BukairN Bay into 
Ixmg Mend Mopad sad tbapeo by way af ths put 
River and New Toik^ to ths Rprtfaakfkr Prom 
the Raritan ,lt wnuld proceed by ranat aoMSa Npw 
Jerety to tha Delaware River ani the present esiihl 
from the Delaware Biter to O h eea p to k t Bay aftffr 
deapealag would orry tko gklp to deep wutar to 
which ebe could rcAUh Npr^ dk i tUtkf eoim. U 


v«k«pe44|A 

acoonmpkute 4 lUiv tkpa Of |hlp 

Tha advotaga U ike tpWda raaig pm ths Nib> 
tary point of visw |s that B WNld BAh# R ptoNdlto 
to tisnefer gunboats te r pa d o hoata, aal suhatiirihls 
ftoB oaa toft ar harbor to Rflulhar, wfftdot mprUfc 
anot by a hhMhsdlng dost of tha adMaiy The 
aatoa of the cpaal olaim that the eHmtaattoa of tha 
dangers of ths oAtoide ooiwt rouu s a pa oto Bp gt Oapto 
Ced aad Hatteraa would greatly etUsatato the oeaat 
wlBS trade, the Incraaas of which opapUd RHJINJ 
Tvdactionlathctimsofpssaaga would bsN fioBBI 
offset la dieapealDg the cost of tba trunipaitaUoMhd 
reducing railroad rataa. It Is asUmatad by the sail} 
neers that the Caps Cod canal will ha cnnidatsd la 
from three to tour yean at g coat of IlShojhOid thk 
hortnga ahmi tbs routs have ntoala* tbs stlitongi ar 
■and and gravel with enne cjlay bjN thO wuri: pf 
Btnictlon will bb mainly one at sM^ftrwaM dMtf 
ing ~ 

TBI NRlNkT Ml , 

The new copyright ant about which thtow IBr hm 
so much agitation for the past two or throe ytofS. la 
BOW an aocompllshed tact the flcovlatoqs Of the aof 
baring gone into Mfset on Jsly let. 1M> The AtW 
maasaro cannot be raid to be ameudhtory to anr wnr« 
tor It preaorlhes an antlroly new form of proesdnn 

FWr a long period of time lawysn whan advtatog 
their citantg with rafsroaca to tbs roqulriiamito wblA 
ahonid be followed to obtain oopyright p io t eetton Ik 
tho Dalted fitatM have smpharised thk aieeialty ^ 
implying with the prevlaioiks of tho oopy iUki; akbha> 
tore the eabject matter la pnbllahad The new aatwcmi 
pletely upsets thtg tongestaMlahad praottos toe ft pro- 
\ldeo unqualifiedly tor tho puWinatioa ef a kook er 
other eneb work with tho noUoe of eoayright prtoted 
theretm as the first step toward preenrtog ths ptutss 
tion dMlred Aftor the pubHeatloa ef the wsek. Wito 
the notice Of the copyrtMt nn. appHeatlcn tor ufVf 
right reglBtntlon must be filed with two eeptoe Of t^ 
work In cgB«e where the work is not to ho tept^M|d 
la eoplae for Mlq the regietratlon Is eaeurad hr SAW 
with tha nppllratlon a mennacript er ty pew iiUea eepy 
if the eahjact matter be an oral oddren a dramatic 
Gompoaltlon or a aimllar work and aboii.d tho sublfet 
matter be a drawing etulptutp or a similar worfe a 
photograph thereof riionld be filed with the appHcotton 

Whan a book of foreign origin Hi printed in k toroign 
language It le unneteMory that the book be printed 
in the United Btntra but this le an exception to the 
general prorielon which requIrM that the printing of 
n book riinll take place within the llmlta of the United 
Btntes Books publlebed sbroad In the Rndllsh la&> 
gnnge mey be protected by an od tafcHm copyrINt 
bnt the nppllcstlon must be filed within thirty days ef 
the publlcatton nbrood and u the term of the sd 
interim copyright If only thirty days It is necessary 
to reprint the book In the Unitsd BUtes and pnUWi It 
net latar than during the aixty days following the 
foreign pnUlcation 

The ecepe of a eopyrlght reglstntlen ct a mnsioal 
eempooitlon bee been extended to enable the prcprtotor 
t» prevent othen from copying e snhJeet by msdmal 
cal wieoua hut sheuM the preprleler ptmU Uw alto 
Ject matter to be r^ro dn oe d by eoeh msidtaalcal 
meana he may be ocmpelled to gtoht UeeaeetHPaniiR' 
ting others to pas the subject oiattor on elmUip giaiMS 
tor rvirodnetloii, toe Uoeaisa to pay » nasNgbli 0(m 
sMendioa for tba gnat of too UeiBsa- ^ ^ 

Tho term of tho eopyrlght radkiiatooB to atm twsgto 
right yean hot the rsaswal term iRi haea riRrihlaA 
fren foartesn years to twepty-ripht ysmil 


At the lirst Oenens hut Six cities rsporM a 
Uea of oyproxlmatriy 2900 tobahltanto,. 
wito thisnnmbsc la 1100 ttsfa wsra two ^ito^ 
riyktrato eltlN aad lopaa to tfta a^ praia ka^ ^ 
peputotfea at AOOO «• msra^ la BhM* MakA 
ths hguReat of an ths Btatos,, toars uMs msra sIM aC 
« ON tohat^toJM to bkftaf 

Btatastoitoo ThsadByeaatspsputo^MaMdfSto 
to ths toss SBunwratsd to im wilsl to 

mary tkM MON tohabttotof 

thn kriattea kMMwfcMrow Atmto of Nhlf MbMMt 


la ItoO. Mtoto M 
tMBspnlfa. 'ytoNktorttopto^Ni 
aito aratoantod as totopriitot tItoNNN i 
wu nwiN ae a sixMd tomaasakt bdMili 
tl& bfikiul e<to 
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ttM ^ ftwj Wf wi work o( th« mw SMtorr 
XklMMl MiMIM t» «• «NBted U tba BmUyn 
aridW «iM«0* W M bMo Itt tn ^ roaniUtlm 
Ogofkl^ tot IMttAit Tte talMona a«tt be oar- 
(Mii^Mbw the Bnbwar ■utlea to rook, which Uea 
ta «• <i*t imi 

tMtniAi of eonatrmtlng the Oepe to Oelro Railway 
U to ho otarM afabi In the near totnre The preaHit 
eirflC the Uneia no nlMa north of Victoria Falta and 
it M et ^ eeted to earry the line into tiie Oomo copper 
4MtM 4artac the proaant eeaee n The new line will 
i|H||MKoB rail rente A oonalderahle part of the die- 
'^fNpiW he ooTored iqr ataamen on tba great interior 


Mih Oa p a d a and Anatmlia hare followed the lead 
9t Kaw ^ in l a n d in the dedalon to contribute to the 
naral dejttnao of the empire The federal gOTemment 
of AutraJli^ hge voted to bnild one ' Dreadnought for 
the Bi^tlal) npry The Canadian goTamment will 
bnild and man a navr of tta own to act aa an auzll 
lair force to the fleet of Great Britain The plena 
eaB,for the eonatmetton of eight flratolaaa erulaera of 
the Qonwair type of 10 000 tone dlaplacement ten 
totpedohoat daab^era and ten torpedo boata The 
fleet will be bnllt In Great BrtUin and the time and 
coat of oonatmotlon are to cover the next flva yeara 
A la wall haewa that the amount of anowfail in the 
Reeky Ifimatalaa determinea the flaw of water in tba 
loading rtvem that heed in thla range Conaiiquently 
the piowfaU haa an important bearing in deUrmtnIng 
the veldaM of the flooda which frequently devaatate 
the middle Waatem Mataa Many of the moat Impor 
tent Irrigation dltebea moreover depend tor their aup- 
ply upon the aimnal enowtell To place it in a pocl 
Uoh to m ake an acourata toraoaat of the amount of 
watar that will ha relcaaad by the melting mow tba 
Unllad fltatea Weather Bureau haa eeUbllihed a eerlee 
of ano w g a gl Bg atatloaa In the Rocky Mountalni 
Two aalf contained motor atreet rara operating Inda 
pendently of onderground or overhead condurtora are to 
receive an imporUnt teat on acme of the brao( h linee 
of the Third Avenna Company In Nea York city One 
Of theae wilt ba of the atorage battery type and the 
other win he driven by a combined gasoline electric 
engine tha •laoline engine will drive an electric 
geaeagtor whoae enrrent will he fed to the moton at 
the ^lea Tt tba experiment le a fnicceae aeveral 
ItnA whose buainea would not stand the large Initial 
ouUay for trolley conetmotlon will he equipped with 
wbiehaver car ef the two types proves more eervlce- 
abla 


B la atalad that the Union Paclflr Railway U plan 
niag to plant ita right of way from the Mleeeurl River 
to the Paolflo with alfalfa At ««ch edge of the right of 
way also will he planted a row of pine trees alternating 
with ahna there being a tree at intcrvali of every tao 
rods As the alfalfa beeomea green early In the spring 
end ramatna so until late in the fall the ornamental 
eflbat should ha decidedly pleasing Fnrthermore It 
la claimed that the grass and trees will furnish In 
certain loealitlea a derided protection against enow 
drlfta and waabonta It li stated that the Chicago 
MUwMwa h St Paul Rg^ilroad prqKwca to do similar 
plantligr and grasabig between Ottumwa and Kanaaa 
City 

lb MM Df a naHaa of artlelaa on B&gllsh ralUaya In 
tbs RaUroad Age Gaaotta the writer W W Turlay 
atatab that the moat Important things we can learn 
traa freight sarvloe hi England are prompt dispatch 
ing sM daltvaiy flmall lota of freight are coUeoted 
by the raflrdad o o mpMi y ’a own wagons taken to tba 
station forwarded and dallvurod during the foienoen 
of the foUdwIafl day to tho bonalgnaaa by the raUway 
tefhpmyo wagons A wholsaala merdiant in London 
can hive a eaaS ef dry floods taken frofn bis warebaasa 
ib the aftefaoon and count on ita being delivered to 
hla retail caMewm in Maachestar 1SS^ miles distant 
thS Ibllaariag morning at latan of from 7< cents for 
111 povnda to flAO tor Ud ponnda and for amounts 
gbOM III ponhdsat Che mta <^41 oanta par 100 pounds 


R n lb h ls atop la the praHmlnary work of aelocthig 
iha aUo tot a bildga aenaa tba Hudaon River to be 
battt Jolfltly ir Ihb BtalaB ot Kew York and New Jar- 
aaRiAs tahas v«Mh tts Oovaiaara ef the two BUtoa 
raiiagt» UWOHH tto two Mtaa whleh imd bean aSlectad 
b Huft fevnUplb «M at ITKh Straot and the 
absO fli jA bMflo at lOlh Btraat would 

mtnoot ITflh Mmt; llOOOOOOO 
VhhfMh wssl idtt was tanopad by the Ooaamor of 
JbH«« pht M l|tib Btyana laonMsn hr the Gov 

W ot nth Btraat would 

the iMt RtnBBM tSmiMilom S dtraet route 

■■ 


ABSOMAUnCS. 

Mairday, flnaa fldth, was tba hoUaat day of tho 
year lO tar and tba tact that about 1000 people made 
the «hoar Journey via subway and trolley ear to 
Morris Park, Waatcheater and paid fl oaoh tor ad 
mUMon. augura wen tor the future exhIblUone of 
flight whleh the Aeronautic Society proposes to bold 
at frequent Intervals throughout the tnmmer Last 
Saturday for the flrat time New Yorkers had an 
opportunity to witneia a flight by a heavier than air 
flying machine and great credit is due the energetic 
eflicera and members of the Aeronandc Society for 
having provided thie axhtblUon at a lime when the 
attention of the public is drawn to the eubject of 
flying by Orville Wright e iteound attempt to fniflil the 
government reqiilrementa of a one hour flight with 
passenger and a 10 mile oroas country apeed teat at 
Port Myer on tba outsklrtu of Washington D C With 
the exception of this gentleman Glenn H Cnrtlia le 
the only other American aviator who haa publicly 
flown In our country and Saturday was the flnt time 
be had ever made an eafllbition flight before a Urge 
crowd at epectatora On July 4ih last he became the 
flrat winner of the Bciawinia AnrauAM Trophy by 
making a mile flight across the flelita In the aeroplane 
June Bug at hit home at Hammondeport N Y 
Mr Curtlse waa at that time a member of nr Alex 
Graham Bells Aerial Bxpeilment AuneUUon and 
the Jnne Bug waa the third aucceasful aeniplann 
which the aaaocUtlon had built Hla new biplane 
which he haa oonatnioted for the Aeronautic Society 
la the lightest and fastest aeropUne of this type ever 
produced and the fllghta executed with tt last Satur 
day abowed it to be an excellent flyer In a speed 
teat It traveled 46 7 miles an hour lU amall elie (S<> 
feet spread) light weight (400 pounds oompletL) and 
slight head rsalatanca making It ooneldorably faster 
than the Wright machine aitbough it has only the 
same power (IS hoi as power) 

The wlritor at Morria Park last Saturday found much 
that was Interesting on exhibition on the lawn in 
front of the grand stand There were aeveral aenr- 
planei not quite completed aa well as raodela and a 
full sire helicopter intended to be worked by toot 
power by two men The blades were rotated in this 
manner but the machine ehowed no tendency to nae 
There was snfllclent breese tor some school boys to 
fly with kites and a acore of them had a contest 
At about 4 P M Mr Curtiss mado litt flmt straight 
line flight Starting near one end of the track be 
flow nearly to the other end and nllghted in front of 
the grand stand He then turned the machine around 
and flew back again Each flight was about a third 
of a mile In length Next Mr William H Martin a 
fanner and civil engineer of Canton O was towed 
in his gilder by a Kissel automobile ThU gilder is 
a nKmuplane with planes beneath It ec t at a dihedral 
angle It is provided with rudders and mounted upon 
a boat shaped frame on three wheels Tbs auto towod 
it too fast and the gilder got awsying badly Then 
the rope broke and the machine ewerved to one aide 
and omaohed through the picket fence Hr Martin 
who le quits a heavy man waa thrown over the fence 
upon the lawn Fortunately he received un lerlone 
Injuriea The icxilctyB wind wagon which baa a 84 
horse-power 4 cylinder air cooled motor and an 8 foot 
propeller mode eeventl eprinta around tba track at a 
SUmiIe«nhoor clip and managed to cast a Uie oft ef 
one of the steering wheels It next engaged la a 
tng-ofwor with an ancient 2 cylinder Autocar run 
about If It csould get a start and Jerk the runabout 
it could pull the latter backward but otherwise the 
latter was the victor Two hotair bailixins were in 
flated and sent up with a man and a woman rospeo 
tlvely Both aeroiiBiits made sucresstul parachute 
jumps and landed cm the grouDda Very late in the 
afternoon Frederick Schneider was shot uS by the 
catapult In his Wright type aeroplane flttod with the 
Society s motor but even though tbe propellers were 
nnnlng nicely the machine only traveled 26 or 80 
feet beyond the end cf the rail the thinst developed 
by the propellers being insufficient to make It fly 

n was nearly 8 P H before the breese died d nrn 
sufficiently to enable Mr Curtlsa to make a flight with 
tnrai Host ctf the spectators remained however and 
they found It well worth while SUrtlng again from 
the end of the track tarthest away from the grand 
stand he flew down past tbe sperUtora at a height 
of 86 feet gracefully circling round tbe small bend 
and traveling rapidly up tbe other side of tbe course 
Then he tamed dgnln and alighted at the wide end 
of tbe eggehaped track The epeoUtoni cheered and 
applaiffied thronghont tbe entire flight wblcfli Insted 
about I mlnwtM While by no means so noisy end 
dusty as the flmt traok automobile races used to be 
♦b<s flmt elrcnlar fll^t above a mce traok in America 
was truly qiertaeular, and without doubt, when It iu 
repeated aad prolong^ Into repented pirelingn many 
mere tlwiids of people win SoOk to see It It 1i 
prehaUe fhat oi Jqly 6th Mr Cnrtlie will ettenpt to 
set np a raeord for the SoMm^ Ahxbioax Tro^Ry 
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Uaot naeUeCMi has retained to Rnglaiid He will 
lecture before the Royal Geograpbieal Soelcty on blu 
Antarctic dlecoverles 

ProL Ctooxga B Bale of the Mount Wilson Observe 
tory has been honored In France by his tallow sclen 
tlsts His researches on tbe sun and on stellar avolu 
tion are regarded os authoritative 

The largest order for radium In the history of radio 
activity uas placed Jcinlly by Sir Frnest Coswil and 
lord Ivtagh The quantitv orlercd la 7 ^ grammes 
equivalent to about i| avoirdupois ounce and the price 
Ib $160 000 Ibis qiiuiHliy of radium Is to be donated 
to the Radium Institute to wbhh attention bos already 
been called In these columns 

A Ohlasae tsi In h is been mounts 1 In the American 
Miiieiini of Sutural History Tho animal waa captured 
In the mounlalnous rcgloni of China and woi pre- 
sented to tho museum b) Mason Mil hell formir 
Amen sn (oniul In Pblna Tl tnkin hns the charac 
terlstli s of sn antelop and at, t 

It u sold that a new bui ply of indium has been dis 
coveted In Portugil by 1 bomas H V Dower a mem 
her of the Amerhan Institute of Mecbaniinl Bugineem 
A ceitaln sir nm the name of which Is not dlsdoaed 
was reputed to have therapeu Ic properties Mr Bower 
followed tbe stream to Its soui e and discovered that 
it ran over a bed of uranium phoarbate 

Obse r vations of the height of luu Is mode by dirert 
Ing a seen blight vertl ally upwarl and determining 
the angular elevation of the IlIumliiRlel pafata of sk/ 
from a fixed base station were contlnned at the astro- 
nomital observatory at Vienna during the suraroer of 
J908 The results abow that media capable of rellevt 
Ing light were fiequently found to exist at hsigbts 
greater than in kllometere Tbe column of light could 
be traced up to an altitude of 17 1 kllometera ou Hay 
31st and to 18 kilometers on Julv iTlh The greatest 
cloud height was observed at 8 kllometera The 
height of the dust or smoke layer over the city was 
fixed ou two o laslons at 100 meters sue 120 meters 
respectively ronflrmatory observations were made 
occasionally from a aecond station distant 8 3 kllo- 
metera from I he anuren of light 

The enbuUaosa commonly used for Impregnating 
roofing piper and roofing cloth are net permanent In 
tbe air rhe deelcleratum la a subetanie of slight 
volatility and high boiling point which would be dun 
bio when exposed to tbo all and would resist high 
temperatures India rubber fulfills these requirements 
but it Is too expensive for nee A rec ent German pet 
ent describes tbe preparation of a cheap substitute for 
India rubber for this purpose Tbe pitch like residues 
of petroleum losl tar certain animal substances 
(wool greoae and other fatty matters) and some min 
eral subslaniea (orokerlte and mineral wax) aie ex 
posed at a high temperature fo a blast of air and to 
the oxtdiring action of manganese dioxide and aul 
phurl acid and are subacquently treated with formal 
dehyde 

A asriss of experiments has taen made by T Koerner 
In German V In oidor to And out wbat proportion of 
alcohol can be obtained from wood using the well 
known process of icnvcrting the wood Into sugar by 
bydrolysla and then using tbe sugar to form alcohol 
by fermentation H male teats with sawdust wood 
pulp and Ilho materials Tbe matter wu treated with 
dilute sulphuric mil and heule I In a dlgubtcr In 
which the pressure ould reach 10 atmospheres It 
is to be noted that all the sugars are uot tarmantabis 
M that the penentage of alcohol must be obtained 
directly after the rermentallon and Is not to be esti 
mated from the amount of sugar Tbe addition of ml 
phurous gns which is somettmee recommLoded la 
found to be a drawback for the production of alcohol 
He flnda that the yield of ali ohol Is low at best I or 
wood pasta It Is not more than IJk per n( and for 
dry wood 6 per cant I rom the present tosta he con 
eludes that It is not commercially practlLable to ob- 
tain ukohol from wood In the above way 

n# detar w l n s ta on of the characters of fibers com 
posing a fabric I y meani f combined mlcroscoplo 
and chemical examination is often made Impossible 
by Interference with tbe characteristic reacitlons by 
tbe dyestulfX and metallic salts with which tbe fabric 
la loaded On tbe other hand the usual methnis of 
removing dyes from speclmeni are apt to injure or 
deetroy the fabric In a method proposed by ( opetti 
the dye is discharged by means of hydrofluoric acid 
Tbe inmple of fabric is steeped five or ten mlnutee In 
commercial hydrofluoric acid contained In a leaden 
vessel It la then washed i water treated euerne 
Blvely with soap B per cent hydrochloilo acid brpo- 
chlorite of lime ognln with hvdrochlarlc acid and Is 
finally waibed and dried The dve may also be ocun 
pleiety removed by treatment with perraanganataa and 
mlpfanroua add after the hydrofluoric acid bath This 
proceaa leaves the flhem Intact so that they ran be 
recognised by nleroaeiffiie examination and other teeth 



SckMBitfic AsMtrlcm 














lain • partial and lymlallo Idea of Ita maanlnc ro* 
■ort muat be had to analogy with dlmeniloni of a 
lower orler 

An agaragate la aald to be one < 

8l nal a idlng aa me two or 
ne Faaary t) determine any one of 
aldering apace as an aggregala of pointa a line is a 
one dll lenalonal apace be a me to determine the poal 
tion of any point on it one nnmbar giving Ita dlatance 
from some ila 1 point auAcea Similarly a plane la 
a two-flimenalonnl apa e and the point aggregate of 

0 dInary apace li three dimenalonal Thua the exact 
poaltlon of any point of tbe earth la known whan ita 
latitude longit de and elevation above eea level ar« 
given Now if we have four variable related quanti 
tlea each at able of aeaumlng Indepondently of the 
othaie every poeslble numerl al value we obtain a 
four-dimenalonal aggrtgate Su h an aggregate if of 
pelala onatitutea four-dimenalonal apace 

If we onneet all pointa of oir apace (a 8-epaoa) 
with an aaa m ed p Int outal le of it tl en the aggre- 
gate of all th lolnta of the connartlng lines ronatl 
tutea a i apa e (hyperspare) Again juat as a point 
n oving goi orates a line J ist aa a line moving out 
aide Itself generates a surface and a s irfa e moving 
outsl 1« Itaeir get eratea a solid so a aolld moving out 
al le of o ir hi a e generatm a hyperaolld or portion 
of hyperapa e Or hjj erapaoe Itself mav be conceived 
aa generated by our entire spare moving parallel to 
Itieir li a dir tion not contained in itself Juat as our 
apa a n ay be generated I y the similar motion of an 
unllmitel plane which may llaelf ba generated by an 
inllniltei Tight llie Ai y apace la that wtalcta forms 
the boun Is y between two portion! of a higher apace 
an I j at is every unlimited plane divides onr apace 
Inn Iwo cq al infinite parts so every 8 spare divides 

1 ypersi a Into two equal Infinite reglona between 
which ti al apa e forma a boundary of an infinitely 
amali li I knees I the fourth dimension 

Tvo |l ne fig rc« (aay triangles) If in the tame 
plane inH> partial) coalesce bat cannot Intersect an 
leoa in llffereit [Ian a aim larly two volnmea (say 
cubes) If In the aan e I apace may partially coalesce 
but cannot Interaert unless In different Ssparei in 
byi raiace we have tbs following poaslbie Interseo 
tIoDS A hyperaoll I and a 3 apace Intereect In a eolid 
two 1-epa ea in a plane three 3 apacea in a right 11ns 
t r via ea I a point a laiace ani a plana In a 
rigbt III e a 3 apa nnd a right llns in a point and 
two plates in a poll It tbe Intereectlone are at an 
Infinite dla ance tbe li eraectlig elements srs aald to 
be parallel and If two 3 apaces are parallel all figures 
or vol mea in a e t space are at equal dlataneea from 
the other I apa p in tbe case of planes thers are two 
kinds of pamllcIlMn and parallel planea are either 
ompletely or Incou | letely parallel according on they 
are In tbe aame or dlRerent 3 spaces or aa thalr inters 
Mctton it infinity la a right line or a point 
lo a given right lli e st a given point one oan erect 
in a plane but one perpendicular while In a tapacm 
one ran erect nn Infinite number of perpendleulan 
fori Ing together a perpendir liar plane and In hypef 
eps e I Infinite number of perpendicular planaa form 
1 K together a 3 apace perpendicular to the given 
Ight line A S space can also be perpandiiralar to a 
plane r to anotl er 1 apace Planes may be parpan 
llrular li two ways Incompletely or complately per 
pcndicular ar ording os they are in the mine 8-spaca 
or not In tbe latter casa every right line of elthar 


Jnat as portions of our qiaea are bonndad by anr 
fSoas plana or ourved so portions of byparspaca are 
bounded by byparaarfaces 




LIcat Col rrabam Diaby ntcll the wbintr ef^the PIWA 
inm Villon t aptlllon hi a ion of Hviry aettnlfe 
(cip»bi f V lonWiro daring tbe (irtl war. aerred » Oen- 
Sb ra an a stag) a anudaoir f l>r Qrabaa Now II PItcb Ilf 
B Smtlor tnin Indiana eolonrl 44tb Indiana Tolrnitern 
big iba elTlI waN and a nrpb^ of I ol ( barl a Itwibgr 
(tr B MtailBler iWlpelentlaTy to Cbbia foe orvr twelve 
yean) He vaa bom ba ISO I 'to Cbim«o wbero bla (atl r 

warn tboi Intuit Btatca dbitrtot attorney He wmt nenrly 

elx y wre at eehool bi Ono^ end rmnee retnintog to tbe 

^re 


■Bbar of fiat > 

an indnita nnmbar at aarvad > 
of diUBrant typaa A hyparaphsrai fitr h 
eloaad bypanmrfnaa all tha pafarta of which B ha a M h ll y 
distant fraaa Its cantor Fiva potata not In tha ngnM 
8 apaea datarmina It Juat aa 4 palnU net Is «lia Bsma 
plana dotamlna a apbefa, and I paints not in tbs 
came straight line a drele AH of Ua plana Intmata 
tlona are otrolan all of Ita apace lu bs fa e aie n a are 
apbares A byperapbera of ndina M VUM^ ttmongh 
onr epaoe wonid wanr as a vhara iwi a mllna 
gradually Inonaslng fimn leio te S find ttan gnd 
tially decreaaing from K to sera 
Whila in onr spars than ara bnt S rattiar poly 
hedrona (aoltda bounded by eqnsL .jragntnr poiypuna) 
namely the tatrabedron cnbei Mabodran dadaea- 
hedron and IcoaaliedniB In bypainpaea th«a va • 
regular hyparaoUds (oalla) bounded by eqaal ngnlBr 
poIybedroBo. Thaae ara (P (banndsd by I lotraiia- 
droDs) 0> (by I enboa) 0* (bsr 1« tatnibfdrdngV 0* 
(by 84 oetabadrons) (P* (bp IM dodaeahsdMuO^and 
CP* (by 800 tatmhadions) iJI of tham taava poan ox 
banstlvely atudled by mathaaaatlelans and wo ia l b ef 
thalr projaotlona on onr apaoo have been oonatnlolad Of 
these 0* (or tha byparanba) la tha dmplast bCo a n a e 
though with more boondlng aolids than (P it li rldht- 
angled tbrougbont, and tharafoi* tbe standard fbrm 
for measuring byparspaca It la gmaratad by a enbe 
moving In the dlraetloa patpaadlonUr to onr npaca 
for a dIsUnoa equal to otM af Ma atdaa. la Itg 1 
where all dotted lines art anproaOd to ba la hrpar- 
apace tha Initial cube la aymboUeally roprONsM by 
XB 0 D M FO B aaAtMtmtl onba by A VVBB 
r O H tha direction AA boing snppeaad pstpmidlen 
lar to onr apace Projaeting the adpas of a hlparaaba 
on our apaoa wa gat a network modal of wkWl Pig 

I U a plane tnojection Tha sight haondtng oShai an 

reprassntsd In tha modal by Mlowlng prajaettona 
(1 1 8 4 5 0 18) (5 • 7 • f 10 11 It) (* 10 

II 18 18 14 » 18) (II 14 15 lA 1 A • 4J (1 

6 9 13 8 6 10 14) (1 • 10 14 I T U II). (8 7 

11 18 4 8 li II) (4 I 11 II I • 11 1) Tha 

form of tha hypareuha la oondHIonad tg tha ntttsal 
letationa of tliaaa enhas that form Its hanadarlaB 
msraly as It cootglna an lnfla(ta WMgfeSP df asbot 
lust as a Cuba eontalna an l it fl nlta nmhor of mpum. 
Id genarstlng a hypOronba hr tha mdUos of » aaba. 
the latter a o . - . 



Vaqh aornar Ig oonPi^l 
adgaa to I tttm nSdSrd « . 

to • (Sean asd 9 adlpt Ain<dp 



I with • of (ha 7 otHKk I 
d ot gnlw 

• ortho(^s}*tfihtdo 

» a»oaa^ 
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DklMne fiaNtnr^ lUh tom th* bMt labrloMiti A 
iM4 leHutit twr atftttlr narlag uA UghUy loaded 
saitrftlMMUaw la nada aeagual welghu of grapblta 
m4 VBoOt vary ^ibaNagk^ mlaod An oaoaUaiit labri 
d«at er «)pen iMa la and# by mettlBC tegatber 40 


!wwiof«aotta (raa from acMa alkallta rwtaa m OOTTOl nsuaTST 0» tn vnm OTAm 

Mtttisl nU with or and mochanioa] Impurltlea and itMold not contain The Bureau of the Ceneua la conataotly laaiUns boU^ 

tha bart labrioaata A more than S par cant of water or more than 10 par Una which give the tacts relating to various Indo^ 

rlag aad lightly loaded cant of lime soap an logradiant which la added to tries without waiting until U a darade has bean 

liial welghU of grapblta acne of tbaae mUturaa Uhed Thus the flguraa for textile manutseturaa are 

lad An aaeaUaiit Inbrl ' maei m - tor the year 180B 1 he flgures relating to mannfM- 

by BMltlBg tegatber 40 Tianba baa darlsad a vary siinpla procaaa for purl tores of eetton are moat Interesting and wa bavw llvan 



<agOiettJ0iiybl|sa«u 


rmt SAnimi or m oontm mvoiir fioa oonov bou. to ihhebb nosoar 


a of Mirtnl troel gtaaa< Md 10 parta et oaraain fylng erade alcoliolle ^lita Tbe procaaa consists amie of them In graphlesi fonn The annual cotton 

IMvaUta ofeiaimHlO or qlsaral wax) and add avantlally la adding to tba crude spirit a strong crop (year ending JunalOth 190 ) wee nB«BM bales 

B 4ba bet vttUta M fUta et para mlaoral oU sehitloB of aaunonlam carbonate or ammonlnm sul represenUng a groea weight of 6 4 14 '81 7J1 pounds 
y aQlta of graiUlA Oood TOanKa have raeantly pbata Tba mlitaro separates into two parta and If Of this amount 4 304 848 403 pounds was exported 

with ‘‘obinMl'* trhleh la aUagsd to be tbe tenparattire aad tba eoBoentratleo of. tba amato- In the same period only 80 808 548 lounds or rotton 

ajglljg gltgmni fgt tM Imb aeld and of Ugh aim bK are proparty cbaoaa all tba tnpwlUto aia was Imported. 

SvaSMt^aidti Ibbrioobt abpOM bo lIBbt ool aiwimoUtad ta the appor porttoa. Tbe m an ai a n tnrad artkiaa made la tba year 1900 ate 
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■bowo In our raniparlBon The area of Rhode liland 
Ib < K7il (H)0 UOO aquare yarda, while the woven cotton 
(COoilH iiriiiliired In the United fllatea during the year 
wan Ti iiTO 1128 020 wjuare yarda Thla la represented 
hy a lOUon boll reproduced In acale with the niap of 
Ithoile Island An actual cotton boll was used aa the 
liaali of tlip dmalng The Hgurca can Iw analyzed as 
follows 




Xquani yards 
aoTouSHAJo 


1 aiajieiTJ 
SI. J^IIT04 
I (Mi-i 0)10,408 



10 an" d07 
OlVIJ )112 

12 iHA nai 

17 Jill 018 


12 

jii los It 1 

2SJH0 J4J 




III our iiianivliiK llie ilnlis arniind the earth repro- 
Hi 111 the dlHiiiiiie <n\(rul by the different cotton gnnda 
niannrHi liircil In the United Statt'a In the yiar spei I 
11) (1 The iiuantlly of some of the Roods iiinnufm 
Inn'll Is 80 Krent that II was nei-eBsary to make tho 
stripe iiiuU) yanla wide 

Hniiu idea of the moKUltiide of the Industry may 
Iw obtained when It la statisl tliiil there wort In the 
same yi'ar 23iriAf>ll spindles lu cotton mills 

The lapltal of the 1 077 eHlahllebiiienls was llinr. 
100 11)4 There were 110 418 wnRc enriicre and Oils 
salnrlol offlilalH clerks etc The lotnl aiuount of 
wages paid was |')4 177 606 and I'l'i117li7 for aala- 
iii-s the lost of the mat) rials used wna *28 >047 048 
iind oiir table shows prodiii Is worth 1442 411 218 
Phis Is Indeed a vast Industry and ono whhh has 
iiiHlihd IIS In sill I eiwriilly compete In the ninrkots of 
tho world 


Teiaaas anil the Ulortc 


A wlinhhiiiiie tciidi ni v Js no ninkfUR for the ellnil 
niilinn of siiih fealiires of Inileiiendeiii e Day as have 
csppi liilh I ndiiiiRcri il the llvaa of the young— iinil this 
while In no wise siippHaisIve of nomial enthUHlasm 
Me neisl not go tho Ungth of some who have rather 
hyslorliall] liriiied this holiday the Illoudy hourth 
t llh Its unnilul holcsniisl of carnage Ncvarlhelesa, 
II la i-erlalnly the part of wisdom and of humanity 
to pliHil for li>sM detonating iclebratlons than have 
rhinliied III the (last In ('oiitliinnlal counliies sili h 
miisliins are • omineiiinraled quite iidiqiiatelv and 
Just iia heartily ns with ua hy means of fAlea and 
olhir riillonni rcreinniilea. hor adult patriotism 
criilorhiil ixploBloiiB aiifllie, hut these tor reauons 
wo ncid mil prohi are not siifll) lently aatlafyliig In 
the cniilh In thi legltlinate Interests of Isiyhood 
siiiiiii n I mu III nil nt of palrlntlBni and iirophylaxls Is 
esBcntlal 

Ihe illlriii Is proladily iinfiiiiilllar with the extent 
to whhh ihihlreii haiii dieil from Indeiamdence Day 
litoniiH or lockjaw than whhh there lau bn no inure 
pnlufiil or inicl death nor la It generally realized how 
many oilier ililldren have Bur\l\iil wouiiiIb received 
on that day wllhoiil haying iimtrniteil telanUB who 
hiiyc III \i rtlieless Isen dreaiiriilly umlm d or ilinflg 
iiml for llfn II Is n laled that theen celubrationa of 
till Inal six yiars Bliiiw tor the whole country a grand 
Intal or 21 2i(i killed iiiid wounded Tho Ainerlcau 
Meilhal AHHoilullnii Ims taken up the mutter and 'ta 
Journal reports that In |1U3 lliern were 4111 eases of 
1 ourlh of liilv letaiMis la 101)4 106 lasea, In 1906 
104 lasea In JOoo 81 uaea. In 1907 Ihere ware 66 
reconliHl cobcb Thesi laseB were brought about in 
more than sixty pei rent hv hlsiik cartridges In about 
siztpin per cent by giant flre-c rHckers, In about four 
l>er cent by cannon In abont five per cent by flre- 
nmis In about ten per i.nt from powder etc The 
del rease In i asualtles has thus Iwon progresilva aince 
1101 And Baltimore wns I believe the pioneer In 
Ihe ngltiiHiin whleh Is reaulllng so benellrently In 
Unit iniiiniimtty there Is now an ordinance provld 
Ing tlial no person ahsll east throw or Are any aquib 
TO! ket t rai ker torpedo grenade or other 1 ombustlble 
nrewiiiks or explosive preparation within the city" 
iiiir min any smh explosives be made In Baltimore 
Mure Will In innaeoiiente but ten arrldcnta on laat 
Indiisiidciiii Ds> Plilladelphla Batiiral«d aa It now 
ad lys Is w 1th worthy and unasiallable patrlotUm, wu 


able for the aame day to ^n^ore a total of 4U killed 
and Injured Denver, Detroit, Ifinneapalla, St Paul. 
lioulBvIlle and Omaha now have ordlimncsn similar 
to Baltimore a, with the raanit that no Ufa waa 
suirlfleed In any of tbeae elllea. In New York, 11 
would aoem sundry among our municipal fathera 
(with Intereata on the aide) have determined that the 
Ideals upon which our republic were founded aboil not 
tile for want of flreworkn for they will not endure 
that we ahall be aiirpasaed In jiatrioUam 
now can we prevent tetanue fatalities arising out 
of Fourth of July celebratlonsT The tetanus haellliis 
Is anatrohle, and to this property Is rsrlalnly due the 
roniparative and the fortunate rarity of the disease — 
despite the fact Ihot the baclllua la vevy prevalent In 
many loraUtlee Thla germ thrives only in wounds 
elosed and thus devoid of oxygen whence the term 
• nnicrolilr " It rarely traverses the site of an Injury 
— rarely enters the blood and lymph channcla. The 
loxlUB or polaona generated hy It are the virulent fac 
tor It has lU habitat uiuatly In earth tometimea In 
putrefying fluids and manure In many localities ns 
In imrta of Long laland It la ubiqiiltoua. Telanin la 
said to bn iiirlonaly endemic In a region frion one to 
flve mtim In extent near Atlantic City N I 
Tho Infeillon generally octura through Ihn tnlro<liii>- 
tliin of Impregnntod dirt Into woimda oomettmea very 
Hligbt wounds especially of the fore hands and feet 
Moat I asea as we have noted come about through the 
discharge of powder In blank cartridges which con 
hIhI beatdew the powder mainly of paper Half the 
remaining casea are due to the giant flre-cracker (not 
the amall hlndl The wound may eerve for the Intro- 
duction of germs aicldentally preaint on Iho akin — 
n phenouuium readily uudemtund when we consider 
the normal state nf the aterage small Imy a hand 
There may be but a more burn- auinethlng quite 
supcrflilal yet Himio part of a wound however slight, 
may Iiecomo at once Imiiermeably sealed The bacilli 
may thus secure an Implantation In mlcroaeciplc pock 
eta or nsauras In punefiire tetanus the germ may be 
Introduced uimn tho Instrument Itself as a dirty or 
maty noil or the line nf a pltihfork Blank cart 
ridges may be made of germ harboring material 
I’unctured lontuned or laeemted wounds are mmh 
more dangerous than sueh ns are clean cut as with 
a dagger or a sharp knife Crushing Injuries deep 
liiierallona gunshot wounds wounds beneath the 
skin the fat or the fascia and esperlally where dirty 
(lothlng has liesn introduosd into tom flesh are mnst 
tu be foarod 

Obviously then the toy pistol and th# giant Are- 
emrker moat be forbidden rhildren Pmitically no 
roaea of tetanus bnvo developed (at least I have not 
seen a reimrt of any) from Roman candles tnrpedoc's 
paper raps small flrcM rac kers or display pieces In 
order that no undue fear may arise ws note that for 
(he 81 oasiH of tetanua developed In 1906 there were 
979 blank-c arirldge woiiiide Thus tetanus by no 
means follows as a matter of course from wounds In 
I urred on Independence Day 
The eymptoma of thla dreadful disease may not 
manifoat Ihemselves until an Incubation period of a 
fortnight has elapsed after Iho Injury Then may 
iilipear rigidity of Iho neck and Jaws illlflinlty In 
chewing and swallnwliig cbllla high fever asphyxia 
aiwsm of varloua uiinales rapid pulse, profuse sweat 
Ing nplsthotoniia — dreadful suffering 
Immediately a child suaUliie an Injury of the nature 
we have emnaidered a phyalclan Is lo bo called who 
will administer an Immunizing dime of tetanua anti 
liixln Such a timely dose will almost surely pro- 
tect against the development of the symptoms but Its 
cflicary dewmanes with Ihe time loat In administering 
It Before the uee of this serum, death followed In 
nt least 80 per rent of tetanus cases. All health depart 
iiients nuw have this antitoxin available for ImmedI 
ato uao upon appilealinn The Hoallli Department at 
Albany has advised the health oflicers througbont New 
lork Stiito to npidy lo II for supplies In order that 
they may be prepared lo provide Ideal praetltlooeru 
without delay Its Bulletin slates 'An Immunlxlng 
dose of antitoxin la an almimt certain roeana of pre- 
venting leUniiB Infection and Intoxication, so far as 
we know, no case of lockjaw hat developed In thla 
lountry among those who have received an ImmnnU- 
Ing doaa of this serum " In any event the secretion 
of the wound may during tho Incubation period bo 
Bcnitinized by tho mIcroacopiBt for the possible pres- 
ence of the tetanue Iwclllue Its absence after eevefal 
examinations should greatly allay fear of the disease. 



James Wilson Becretory of Agriculture will retire 
from office lu December, and will probably be auc- 
rceded by Charles F Scott at preeent Representative 
In Congresa from the Second District of Kansas and 
I hairman of the Home Committee on Agiicultnra. 

Ur Wilson has reiltxed his ambition of serving In 
ths Csblnet for s longer rontlnunns terra then any 
other roan He entered the Cabinet In Prealdent 
UcKlnlay's first torm He Is now asorly esveaty-four 


years it ofis. Tp^Um are dne many ImporUiit te* 
provementa In the administration of the Department 
of Agrlcuttnre, and Ilkexrlae many new llnea of re- 
eearcb, the reanlta of which beve aided farmers 
throughout the country 


The Booth mf BghMt F. Watoea. 

Mr Egbert P Watson, formerly a membor of the 
editorial staff of the SiiEMTino Ambuoam, disd at 
Sllsabetli, N J , at the age of seventy toqr, on Jnne 
find, 1909 In hla professional career as sn editor sad 
sn engineer, Mr Watson displayed a wide ah^tMer- 
Ing knowledge and keen editorial judgmeat. After ho 
severed bis connection with thie paper be founded a 
periodical of his own called The Mecbanleal Snglneer, 
abd continued Its publication for slztoen years. 

Ur Wstson was an engineer of the old sohool, that 
la, hiB engineering knowledge waa acquired mostly 
by bard work In the ahop, although ha was aa omnivo- 
rous reader snd well versed In engineering literature 
Long after bo severed bis connection with this Joui^ 
iial he rnntlnned to contribute to Ita colnmni occa 
sional engineering artlclee which were dlatlngntalMd 
by the sound snd practical Information that they con 
vcyed Mr Watson always took prlds In the fact that 
he drove the flrat bolt In the “Monitor " the civil war 
Ironclad He waa a post vlce-preoldent of the National 
Association nf Marine ISnglneera, and was for many 
years a member of the Marine Engineers’ and Arcbl- 
tocts’ Association 


Bwth or Orria a Woog. 

Mr Oirln B Wood, well known lu this country ea a 
pioneer telegraph engineer died at Turner, N Y, on 
June 22Dd 1999 at the advanced age of 91 years. 
Ur Wood had the dlHtlnctlon of superintending the 
I iinatriictlon of the first telegraph line between New 
York and Philadelphia In 1846 and of opening the 
first telegraph office In New York city at Hanover 
Street and Ehtihange Plain Ills Inlereat In tejegra 
phy antndates these achletements, however, for In 
1844 bo became an operator on the origliial telegraph 
line between Baltimore and Washington after having 
Htiidlod telegraphy under 8 F B Morse himself Mr 
Wood helped to build Ihe Albany Buffalo line and tho 
telegraph line connecting Buffalo, Niagara Falls, T"- 
ronto, Montreal and Quebec, besides constmctlng s 
telngraph systoni northwest of Chicago, which now 
forms part of Ihe Western Union lines. 


•100 Frtsn for a Pirn Beeape. 

At the Nalloiial Indnslrial Exposition to be held In 
Toronto CuDuda, from August 28tb to September 14th 
Are escapea are to be exhibited under the ausplcas of 
the Commercial Trailers Asaoclallon of Canada The 
naaoclatlon will give a prize of Ono Hundred Dollars 
to the Inventor of the best Are escape The selection 
will I* made by the Ontario government and In all 
probability tho sarcesHriil Are escape will be placed 
In many hotels In the Province of OntaHo The con 
dltlons of the contest may bn obtalnod by addressing 
the ( omnieri lal Traders’ Aaeociatlon of Osngda, To- 
ronto Canaila. 


nie t arrant anpplewent. 

The wonderful results obtained by the great moa- 
tera of the art of plann jilaylng ran also be obtained 
to a certain extent by mechanical means In the mod 
cm piano player Mr John F Kelly destrlbea In the 
current Suppi FMhivT No 1748 the construction of 
these piano players and shows how they have evolved 
from crude forma Mr John A Matbexra’a paper on 
the new automobile ateola la concluded Among the 
nuraeipuB fads and fanclea Of the house fnmlaber of 
tojlsy none Is more quaint pnd Interesting than the 
decorative use of the varl-colored bottlM and flaaka 
of many shapes and slxee that are relics of one of the 
oldest enterbrlsea bt this country Ada Walker Cutebl 
writes Intemtlngly on this eubjsot, end illustrates her 
article with plcturee of curious boUlea Ths tfonufso- 
tura of nitrates from tbs aunoshbera by means of ths 
nirkcJand Eyde procoss Is set forth by Sam Eyde 
What a very sinan telescope will do Is exoetlanUy de- 
Berthed by Arthnr Mae Prof 0 Dgeltor wrltM qfi tbs 
Influenco of radium and oKra violet rays npon the 
color of mlnerala F Hartmann oontrUnitea a good 
tocbnologloal article on gild lag 


During Mr Andrew Camsgte’e recant visit to Faria 
he was given on official reeaptlOB at the Univonlty 
It win be remembered that Mr Carnegie donated a 
conalderaUe sum to this Inalltntlon ao os to enahlo It 
to tonnd a special laboratory far reesarohsa npon 
rsdinm, to be carrlsd op by Mme. Curie. During the 
reception Mr Camegis was prsaanCsd with a modal 
commamoratlnp his genaroslty to the Unlveriltyv In 
a oonveraatlon with Prealdent Failures, he mede 
known bis Intention of establishing aa InstlUitten 
snob oa exlsu In America and England fhr rewarding, 
heroic octlone. and propones to donate 4t million doUm 
for thie purpoeg ^ 
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m "MieBnuro-WB mn ••inuovoiraHT » the coi 

The ant “DTMdnoutbt" to be completed for the Ury n 
bvltod Itotoo navy ia the “Mloblgan.*’ which, with her the an 
aUUr, ^be "Boath Carolina, “ wae authorlted by Con ried oi 
peM March Srd, 1M6 In the act of aathorlinUou for to 

tbf dlaplaeament of thaae ahipa waa placed at 16 000 are m 

tone, which ta that of the Connecticut" and ‘ Kan where 
aat" claaa. It waa Intended to provide theau veaaele Abal 

with tba name armor and armament an the ahliia of 12-lnel 

ttaoM claaaaa but before the conatructlon waa tar a comi 

advanced. It waa decided to (Ive them aa much aa of thti 

poaalbla of tba ‘Dreadnouiht” characterlillca and the height 

plana were changed accordingly of lual 

The "Michigan," which waa built by the New York and a 
Bhip Building Company, Camdon, N J wan rrrrntly The 

taken to the government courae at Rocklatid, M for Hue h 

her atandardliatlon trial*, and on June 9th during Imhee 

flva runa at maximum aiieed abe averngnl Juat under tom 


IBASmnreHT " the conning tower and two amokeatacka. the two mill he i 

mpleted for the Ury mastn and two boat derrickn, placed abrraat of It I 

which, with her the nmokeatark* Within the aupemtnicture and lar a ei 

thorlted by Con rled on the apar deih la a battery of ten 3 Inch guna hor 

of authorlxaUou for torpedo defLuie- and twelve oilier 1 Inch plccoa for 

placed at 16 000 are mounted on the aupemlnii ture brldgea and ilso ron 

lent" and ‘ Kan where on polnia of vanUge throughout the ahlp com 

Ide theau veaaele Abaft of the eoperatrurture are the remaining two i f I 
aa the ahltie of 12-lnrb gun tiirrota one nioiiiited on the main rietk at ball 

ruction waa far a command of about IT'^j feet almve the aea and ahead car 

lem oa much oa of thia another turret with Ita guna carrying at a tar 

terlallra and the height of 2G'j feet above the water Thin dlapoattlnii of I 

Of main armament glvee a broadalde of eight 12 Inch luill 
ly the New York and a fore and aft fire of four 12la«b 
J waa recently The armor plan of the Mhhlgan elmwa a water 
ocklabd, M for Hue belt 8 feet wide tapering araldahliw from 11 li 

tune 9th during Imhea In thickncaa at the tup to 9 Imhea at the hot cap 

raged Juat under tom The belt fedmea gradually to a thlikniaa of * fall 


It la niao pnaalble to 
a amall illrlglblo by In 
hor thIa jmrpoac tlie h 
for dlatHiidliiK the Iial 
rnnial riidilera Two 


tlce-work fire-control raaata and her main battery of 
eight 18 Inch gum carried 1n four furreU 
The ‘ Michigan ' la a ‘ Dreadhoughl In everything 
except elie and apeed the dlaplacenient being from 
3,000 to 4,000 tou lew than that of the typical ‘ Dread 


ha« recently propoaed the uae of tho [wnercHH 
ala which coiitnliiH a aulcjhh ferment ra[iabIo 
ling fat Into fcilU acid and glycerin In from 
'our do) 8 riilH icccihcwl bus been Huc-ceBHrully 
clib beef suet and with cocoauui, cottonweed. 



nought” of to-duy and her apeod about 
In reapect of protection and armament, 
fully qualified to He In line of battle wl 
■bipa of the “DreadnoughL’ type Alt 
rlea bnt eight 12 Inch guna aa agalnit 
the Brltlah abipe, the poalllon of her 


the lame weight of fire on either broodalde namely 
eight 12 Inch guna. Speaking of the penaltlea paid by 
the ‘Michigan ’ on ac count of her amell diaplacemcnl 
It ahould be mentioned that ft waa neceamry to cut 
down her freeboard aft and lower the after two tur 
reti eight feet below the poaltloni at which they are 
oarrUd on onr later "DreadnoughU" of larger dla- 
ptaoement 

The "Mlohlgan" la 460 feet long between perpen 
dlculare, 462 fhet 9 inebew over all 80 tret 21^ luehea 
In breadth at the water line, and on a mean draft of 
>4 feat 6 inehea hoi a dteplerement of 16 000 torn 
Mar fall load dlspleoement ta IT 617 tona The ipeed 
OBlIe^ (hr by the contract la If 6 kaoU which u we 
haTt eean above, waa exceeded She la driven by twin 
•arww, reetpro oe ting angtnag of 16,600 hone-power and 
Aa haa fe ataxiBam tnmtar caparity of l,loo tona 

The annaueiit oenaMa of eight 46-eallbar IMnch 
Inna matmtad In tMr tnrreta. Thi feremoat pair are 
ill4i foot abeva tha watav' Baok ef thaae are two guna 
la a alngle t«r*^ which lira above the root of the 
* ihhrard turrM and are carried at a height of 3314 feet 
Am* tha water The auparatraeture ocenplea about 
OittHiInT of tha rewcl'a Iwirtlk amMahlp. It ogntalas 


A Dirigible Balloon mule In aeellono. 

A Oermaii eiiglneer named Weloaenbiireer haa rc 
alnicted a model of a dirigible balloon whli h c an anal 
be token apart for traiiaportotluii Thia pcmiblllly 
of great value oa often the tr iiiaportatlou of the b 
loon la made necceaary by a premature landing 
other cauac The modal which la about 11 feet lor 
comlata of eight aectloua eai b of which la In the for 
of a cylinder with hemlapbcrhal enda, and can be c 
lapaad like an umbrella by turning a handle. The i- 
vexltlee of both eujla of tha acctlon are directed 
word, no that when the eocHona are put together t 
rear end of one cloeely embrace* tha forward end 
the next The aectloua are made entirely alike, 
that a damaged aectton can lie replaced by a reaer 
oectlon Each aectlon poaaeieee Ite Independent | 
beg, Air ballonet, frame, and polnta of ettachment 
the oar and oteerlng apparatna, and each nactlon c 
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Ai on iDiareoting and Important part of tha atody of meat of anglea and for raa Hrtat or ImHatlag tka 
tke hlatory of matbematlci It la etoentlal to oo n a l da r tire moraaenta of tka 




uA hilltoWtoHa tmtMk A 


of a qioadnuM a< Tyrg 


baek to akart IMO tool 


aad la 00 plratad tkat tt aaa bo BMt«d pror Qg 

atad qnartar af a otrala, wklok gtraa to tjko ttatroMaot 
Ita aama. Tka qaadraat ooaiU ba Mad tornMaa^tat 
bath Tortloal and horiaantal aailao and aataally Mai 
Itaalf to datarmlnlnt tba alaratloa of tha kaaMHy 
bodMa In aatitOBBr and narlgaUon ao that by tha mid 
die at tha BbEttaotk raatary It MW aooaptad at a aaotO' 


whararw trigoaoBatir wM applied to BorraiiBg. Tha 
ItaUaa tolbaak LUm della Bqnadra MakOo Open 
dl Ottavio nUL In Trento IfDOOUI,’’ a paga of 
arhieh la phowa In tba lUnatrathm givaa the aetnal dt 
Notlona tor tho MO of the quadrant la amaanrlhg tha 
height of tha tower by the tomlltor trlgoaonotrlaal 
prinalplea Involvlag the maaauramaat of Uaaar die- 
tancM haro by paeing and tba datannlutlon of 


A medlmval aatraaomor aaiag an Aatnlahea made by B arna r d ia M flaboM of radaa (Italy) 



the varloue mMns that have been employed In the ap- 


plication of t) la aclenoe to every day life From the 
timea f Babylon to the praaenl day there baa been an 
Intereatlng lurreaalon of Ingenloui and uaeful devloea 
and Inetrume ■ of a very pra tl al natnre which 
when nel level togethei are remarkably atriking In 
llluatratlng the development of what In naually re- 
tar la I only aa a moat abatra t a len e Burhacollao 
tion hna been asstmtaled by Prof Uavid Bogene Smith 
of Tenchera College Colimbla Univeralty and re- 
cently It laa been on exi Iblllon In tha kducatlonat 
Huieum of that Inatltutlon Containing aa It doaa 
many oblecta of great Intereat to the archmologtat 
metrologlal aurfeyor and englieer yet It la In Ita ro- 
latlou lo tl e bletorl al develapn ei t of the a lenca of 
malhematl a and Ita great tnfl ten e In bringing out 
thia develoiment to the at dent that the exhibition 
pnmicaeee IIh hlgheet value WItl thIa end In view 
Prof Bn Ith has a um ilate I a collection of mathe 
mat leal lialrimenta weig] ta and neaeorea aun llala 
and other devic a for time mean ire mathematical 
mannocrlpta eaily printed worka an extenWve ollec 
tton of portmlta and autograpl a of prominent mathe- 
matl lane an I enrioa gathered from many cornera of 
tba worl I aon e of the i loet Intereatlng and algnlflcant 
of whlih have been meclally photographed for the 
B<i»aii»i Am»k w 

One of the moat Inportant and fundamental apt II 
latloni of natbematlta has been to anrveylng and 


1U8 and by M iiknown ItaUaa i 
between 1480 and Ibtl 


meoaurlng angtea In the aoriy tlmee a device known es 
a oraoa ataft waa uaad wbera a movabla tranavaToa 
plena could be adloated along tba length ef a wooden 



Quadrant of Tyrolean vrerkmaaiblp dating from 
about IgOO 

It rvieU ramm to iDiianHik lartiu M I fawdlan Uaae 
e d « w • ■ ova 1 b tka eceomp »j ag i utoatJ 

ataff 10 that by lighting from one of Ita extramitlee 
over the end of the troaa pleco and then laying off 
the angle thua formed by the line of alght with the 


PraotleaUy imttamporarrwitb the qiiadrunt waa tba 
aatr^ho wbera tbo onttra elroM wan amployod and 
wboro by tbo uaa of an alldado and a divldad olrtda or 
limb tbo anguMi* dlatanoo batwoon two alara oonld be 
detarmlnod Madlag to the deduction of the motlono 
or the planatf by the aatnmomera and aatrologata of 
tba middle agin The uae of the Inatrumwkt la ladb 



cated by the accompanying reprodneUon of a paga 
from an eigbtoentb century aetatlSe truntlaa wbUa 
(Conttmieif on pope V > 
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,m a(tli0m$tapaA$af» ud ont of no Uttk difl 
Mtftr 4ata MmMM of ooppljr an tba Rlnr 

rfhdntd d polW w«n abort tldtwater, tht rlrtr 
Itm, w«Ib dUk Into tbt MdU ohalk Rtoantly 
th« liptlbad for oopplrlnff wmMr hart btn apprtd 
•My t M Wwd by Um trteUon at Honor Oak In tbt 
iOMbdiWtrn nbaiban area, of a hnee oevutd In rtoor 
tnln Hm birgdot of lii typt In tht world tor atorlnf 
lltortd wite, tba eapaeity of 
whlob wb« fan la 6t,e00000 gal 


WH iwooialitd as far back aa tho 
oaity alatUta Not nntll 1898 waa 
work btfbB by tht local watar Mp- 
ply ownpany In that year a large 
brink making plant waa erectad on 
•ol) tnlneiiitly raited to brick mak 
iM Tbe retult of tbla derelop- 
mont wu rtadmd obrlona dnriiif 

tho teMc BMtarlal waa arallablo 
OB tho wot and dalaye aa wen 
•a ooat of tiaaaport wan arolded. 

Tho oaring tbua eSactad may be 
readily raallatd when it It oonald 
and that npward of If 000 000 
brkka wan nUIlaad In the bnUdlng 
of the naarroir At the tame time 
the brick plant ollered an aconoml 
oal aolntioB of the problem of dle- 
poalng of tho gnatar part of the 
oaearated material tor the fonn 
dation of the reoarroir eto whloh 
material aggngBtad 171000 coble 
yarda 

After an the watarwopply com 
panita of London wen antaaequent- 
ly oonaoHdatad Into the Hatropoli 
tan Water Board the undertaking Intartury il 

wan rapidly oomplatad The under 
taking waa daeigned and carried out under the auper- 
rMon of Mr f W ReaUer K-InatOB the deputy 
engineer tn-ehlaf of the Metropolitan Watar Board to 
whoea eoniteay we an Indebted tor the acmmiDanying 
lllnatrationa and for much Information 

It la the primary pnrpote of thia reoarroir to main 
tain a lowpraaaan aupply thronghont the metropoll 
tan ana on the aontbaaatarn aide of the Tbamea But 
If oeeaalon tbonid demand it can be dlapatohed by 
manna of malna under the rtrer to the northern tarri 
tory The maximum watar lent of the reaerrolr it 
■pproalma tel y 114 feet abore ordnance datum The 
depth of watar throughout the greater part of the 
atrnctnn la about 81% feet but In a part of the north 
eantem aaotlon it naehaa a depth of 84 Caat 

Tho reo ar roir la dirlded at right anglea Into four 
oeotlcmn each of which la Independent of the othera 
ao that any one may be emptied when dealred for 
rioonliig wtthottt Interfering with the eerrlee ault 
able appllaiicea being prorlded lor direrting the watar 
trnm tba aupply main Into one or other aeetlona The 
building la erected on a natural day formation the 
fioorlng being of aoHd oonento forming Inrarted 
arehao oroaalng one another at right anglea From 
tho apex oC each groining apring plora of aolld brick 


work of omolform naeUon to carry a brick root com 
prlalng a aarlca of aagmental arehea rnnalng parallel 
the whola Magth of the atnicture with aagmenUl 
Jack archaa at right anglea tarried from pier to pier 
thronghont the aarlca The reaerrolr la tharetora 
divided Into a aarlaa of rella 31 fact 8 tnehea aquare 
from center to MUtar of the brick plan the thiekneaa 
of the brirkwork of the latter being 18 inebea with a 
width acroia of 4% feet Down the tontatn of the In 
lerted arched door extend drainage ibannale communi 
eating In a wall near the Interaeitlon of the reearrolr 
Into the tour laetlona while at the actual point of 


placea where the praaann la the greateat tho but 
treaaea for the retaining wall are carried back to the 
fourth bay tram Ita face Aronnd the outalda of theaa 
letalnlng walla a puddled clay wall 8 feet thick la 
proTided the puddle being takin welt down Into the 
London clay and rendered thoroughly watertight by 
careful tamping Tbta nail li larried up to and 
ronnected with the layer of rlay extending over I be 
entire roof of the etru ture On the northern and 
part* f the enatern and w afern portlona where the 
lop of the roBorvoIr pr J ta alove the natural air 
face of tho ground an earthen embunkmenl la pro 



wlog principle of diyidlag the noervoir Into hnya ilK > 

Interneetlon of tho dlvialon walla la a circular valva 
chamber 84 feet In diameter extending from the bot 
tom to the roof of the building and Into wbicb lead 
the malna for aupply Intercommunication with tba 
four eectlons and drawoS theeo pipea being of 48 
Inchea diameter and fitted with 361nrh valvea operated 
from a valve houae above 
In eddlUon to the brickwork for tbe an bed root 
ing there la a 6 Inch onter covaring of com reta fin 
iahed with clean cement upon which la dlatrlbuted a 
thick layer of clay and 6 lufbes of mold originally 
cleared from the atta ao aa to present a fiat level top 
eurfaro At frequent Intervale 8 Inch air pipes are 
dlatrlbuted over the bays for ventilation and almla 
nion and eacapo of air during the reepertlre procceaes 
of emptying and filling the reaervolr 
The two dlvialon walla which run at right anglea 
and divide the reaervolr Into tour lei Ilona are cam 
berod back to back with tbo Intervening spate filled 
with concrete The outer walls are of con rete with 
brick lining ample prerautions having been taken to 
bond the two thoroighiy together The tbirkuraa of 
the retaining walls varies from 18 feet to r feet at 
tba base and eneb bay la provllad with a I ittreaa 
reaching in moat caaea to tba first pier In those 


area being a little over 10 a rea 
The Buppl la drawn from tl 42 
Inch mall whl b bilngi the HI 
tered wate from Che | umplug atn 
I on at H\i I Ion some 17 miles dla 
lent Tbe tl t pipe la of tbe 
sane Ilameter llecipply ai he 
augmented from d t well pump- 
ing atatiun whl hi a he. n ere ted 
on U e altc ai d from u hi b a large 
quantity of water an be dra n 
Thla well has a II meter of 11 feet 
and Is sunk for a depth of 300 fret 
tbe lower half of whl b la tl lo igl 
chalk Ileidlnga I \c been driven 
Into tho latter In all dir t ona to 
a total length of 3 400 feit Tbe 
water Iv raised by 1 40 aeta of three- 
ennk vortl al trlple-expanalon en 
glnea roiplel to deep well p jpi 
having yllndera of 18 Inches bore 
by a atrol e of feet Tho water 
n addition lo being dis hnrged Into the 
[)lr can le lelverel lul mains fe I 
reaerv Ini lie vl fully Ihc total 
rpr ae haa teen $1 800 000 


AnoUaer Sabetliuie for ladto Habber. 

A 0 Inrlg haa patented In Ore^t Britain and Oe^ 
many a new pro eas for t ahlni, a a it alllute for Ii 11a 
ribber Tie mat rlala use I are an In il refua apa 
ble of ylelllng gelatin ills sulphur hrtnstes and 
sodium slannale tie allltlnn of ihe lual mined halt 
being tbe dist ngulahing feat ire of the pro Sb lie 
proportions recommci led ire an mal refuse 100 
parts water 0 parts oil 20 to 6 ) | srts These Ingre 
dienta are atlrrcd together tor I o it an Tiour and 
then 1 p r ent of potassium blchrnmite and I per cent 
of fcodlum stuinate are Tiled Tie mixtire la tl en 
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M ERCULIIB, which If the 
coDateUftlon raprceented 
In the InlUiil of thif fen* 
Unce, while not u brll- 
linnt M fome other*, U 
one of the moet chnreo- 
terlatle hsuref in the 
eominer iky 1U moot 
dUtinctlYe conBrimtlon 
to • quedritotenil of 
third niRcnItude ■ t a r ■ 
eheped Ilka the keyatone 
or an arch which at our hour of oheerratlon to almoat 
exnrtly overhead, and which can alwayf be eaally 
found line a It Ilea about one-third of the way from 
Vega toward Arcturua The rest of the conitellatlon 
lan be eaally made out with the aid of the map 
Heveral of Ita Individual aUra are noteworthy The 
alar a In the bero’i head, to one of the reddoat of the 
brighter atari, and ahowa an eepeolally fine banded 
epcttrum— an evidence of relatively low temperatnre, 
and like many euch eUre, varlee Irregularly In brtght- 
neaa. It to ntoo double having a green companion, 
vlilble with a imnll teleaoope { U alao a fine double, 
having a comiianlon about 
1/20 of Ita own brlghtnaaa, 
which revolvea about It In 
a period of 34 yeara. 


they tan hardly be aepa^ 
rated by the greateat tele- 
Mopea but when they are 
fartbeel apart (aa to 
nearly the caae at pjea- 
cut) the lomparlaon can 
be aeeu with teleacopei of 
moderate aperture though 
ilin too dlfflcult for amall 


Another tntereeting aya- 
tem to g whhh haa a talut 
companion 30 aec dtotant 
which eharea In the large 
proper motiun of Ite pri- 
mary and to Itaelf double, 
with e period of about 46 
yeara 

Both theae laat two aya- ' 
tema are tolerably near 
us their dlelancea being 
about 30 and 30 light 
yeara according lo the 
beat delsrmlnatlona 

Still more Interesting to 
the telns(oplr observer to 
the great star clnater 
lone of the finest In the 
bceveue) which Un a^ 
moet exactly on the west 
ern edge of the "key 
atone between the etara 
C and 1/ It to clearly 
risible In e field glass as 
a spot of light with two 
sroall eturs near It, but It 
reqiilres rauih greater In 
ftrumeotal powir lo show 
the Individual alarn of 
which the cluater to com 

There are thousands of 
them, scattered near the 
edges hat condensed to an 

almost contlnuouH hiaxe of Ilgbt at the eenter— n very 
Impreaalve epectacle 

With an Inatruoient which to not powerful enough 
to show the separate stare, the cluster to stUI eaally 
visible and looks uibulous, I e, boxy and without 
sharp boundaries If it were removed to a doten 
times Its present distance, it would present this 
appearance In our largest talescopes. 

It to thsrefore natural to aik, Aru not the numerous 
nobulm of all sixes and shapea. which can be seen, 
or better photographed, lit all parts of the shy, ahn 
ply alar clusters so distant that the aepante atara 
cannot be seen? 

For an answer to this, we must Appeal to that cine 
tc meny e riddle of the unlverae. the apeetrosoopo 

It to well known that a apectyum showing bright 
lines to due to glowing gas, while a bright epertnun 
crossed by dark lines Is given by a glowing opaque 
body surrounded by a gaoeona atmosphere— In other 
word!, a star 

Now tbo nebnto may be divided into two ,olaasm. 
Some, like the great neboTa of OrMn, are congplea- 
ouely green In color, othete, like thbt In Andromeda, 
are white Those of the fprmor otom show a eped- 
trum of bright lines, wblob proves that they ars com 
posed, or rather that the lumtsoas port of them oon 


Setentiffe 

etoU of, oertsHt «uMs— hydrogen, hsllata. amd atk«ra'> 
not yst MaatliM, TUa hM bath kaowA f^ forty 
years. But the whits oahtO*, jkiBOBg wMeh an to 
ba oonnted all thoas romarttaMo ohtsBtg^ tbo aptial 
nebnlsi, have till vary reosatly daOed tavesUgatlon. 
They srs so fslnt thst aothlag can bs dene with thtm 
visually, and photography demandB vary long sspo- 
eures. 0ns or two fairly suooagsfal platea, obtained 
by different observers, showed a conUnnptia gpeotnim 
crossed by traces of dark UaSa, but tbo matter waa 
still rather uncertain till tbo pubUoAtU^ dC oome re- 
sults recently obtabned at tbo VUk Ohoorvatory by 
Mr, Fath. ITalag a qwcItUy doilgaOd Instrument 
and very long exposures foontlttiisd for ssvsral sue- 
ceaalve nighto) he haa ebtalDsd pbotogiapba of tbs 
■peotra of a number of wtdto ask<^ it^leb are Of 
ttaa hlgbsst tntsrout the rmdHt of tbo oarUef obssrv 
era are eonflnned and oxtahded The ■fast iiObnla of 
Andromeda, for OxsAiplo, sbOwa a Speotraik Hramsd by 
dark Ilnea, ooeb aa would ba glma by a olostar of 
■isra moat at wblcb ware Uba nan. Otb«u show 
Ilnea mote like iboos b> the qiedinan of glrlna, and 
otbera a comUnatloa of dark and bright itnoa, aa It 
they were compoaed both of atari and Of Inmlnoua 

A number of alar clnstsn, pbatogrvhad for a taat, 


mmm 





MIQHZ VKYi tLUJUUW JULY 

showed clesrly the dsrklino apoctrom prodictad by 
theory It aeems therefore probsble that tbeae white 
nebula are resUy star eluatera of Immense slse at 
enormons dtotancea It will not do to speak too pool 
tivoly, for a determination of the paraltox of the An 
iiromeda nebula fay Boblln plapee it quits near ns, at 
a dlatuos less than twenty light year*— In which 
case ths component "stars" wonld have to bo mere 
speeks like tbo aatarolda in order not to bs dirsoUy 
visible It la possible that tbU nebula may ba An 
ordinary a(ar im* tbs sun, eurrmmdsd by foggy mo^ 
tor of snnM sort which obsooraa Its direct 
but is Itself vlsUile by rafiectsd ngbt, but further la 
vestlgntlon to nsesasary before thia quaation eaa la 
aSHIad 

Howevar, it AMBa atpioat oaHala that tb# kflMy* 
Vtoy vlewad ebllgbidy fima a diataiidt of thli^ tipMlB 
lU own dtamatnl^ would appaaf Aa a largo oyal, Akd 
probably apinJ, Rtkmla, gMag a darbJlAa Mairtrdm. 
And It to cartfiMy opan, to akywa eltotpA, to' ^ 
beltova Ibaf tha,Aadr«A>ada i»b»(A, no ^dbaif .AT Uik' 
amt, ato thagiyfus gdlgiittor oMhBMilHa' 

bapa to our own, wW^OAt^^ piiiMa'^ 
betray tbemialyaa to pur l^aanOpaa, ovM ig fliaAa at 
the Milky apky -d» V tokr apw. aa a 

apo^ of aght^Jk, At.iUfx-, 


atow^ltoitontar thasP9tkA!m'']toiMiit. \ i ' 

Wdta Is At a aodawMa-ligS^Jfar lW kphif l iliA t , •iai 
Ardturaa almoat gbsad it. iso, 'wktdk ^ 

bright ttar Magutug gad thf tar to^tgy 
tar, U low in ,thg imd, the mulhh^ Minal 
oonstollttiooA Libra it margad by A nUhaf ogogptok^ 
ona pair of stara half way bstwasn Bptea and AMahg. 
and Caprieomua and Aanartog ars rtoing. 

Tbs two bright Btaio in tbs Milky Way, to tha agat, 
art AUalr la Aqnlla and (op ths Igft) Osaab In Cyg- 
nua. Tht still brighter aUr bigbor up la Yaga, to Lyra. 

TTraa Minor and Draco are blidi np ahova tha pola. 
Diaa MAlor la deacandlng to tha twrlbnaat. "i* 
Caphana and Csssiopala ccmlng up to tba northaaat 
THU runan. 

Mercury la morning star sH throng the mosith, 
and la waU obaervable during ths flnt half of it, Ma 
to St hla grestost etougatlaa opr ths Tfh, Akd risM 
Bbont t 40 A. M At thta tltoa he is ott tha botdars 
of Taums and Qamtol wma dUtonca ftom any 
brt^ fUr, and AO Ihonld 
ba aaally rueogatiad. 

Yeima U avabtag ator to 
CAaear and Lao, aattlng 
about 8 40 P M, to tha 
middle of ttaa month On 
the avonlng of tha fftb 
■he to vary near JIagului. 
Man U to Plaeaa, and 
rtoea ahont 10 P M, to tba 
middle at the moalh. By 
Its dose he la within 60 
mlUlon miles at the earth 
and very bright. 

Jupiter Is evMitng ator 
to Lao, aattlng about 10 
P M toward tba middle 
of ths month 
Batura to to Plicaa, east 
of Man. He to to quad 
ratnn with tbs sun on the 
16tb, and to due sooth at 
0 A M 

Hranna to In opposition 
on the nth. At t^ time 


6s., declination 83 deg 
33 min. sonth— w h I o b 
ptocea him In Bai^ttartai, 
about two-fifths of tbs way 
from ths bowl of the 
Milk Dipper toward s and 
ft Cmricoral and far trqcu 
any conreatont reference 
Stan for tba naked eye. 
By making a dtograih of 
the Stan to thia region, 
with tbs aid Of a field 
gla«k be can bs Idantlflsd 
by hto motion, which to 10a 
of a A. to the wast, and 
30s. Of dacltoatldn aouth- 
ward, par day 
Naptuna to to eoa]un» 
tied with the SOB on tha 
3th, and to Invtolbla all 
through tba meath. - 


The meea to tifit At 7 
M tm the Srd, to bar b»t 
quarter at I d. K. on tha lOth, aa* at 8 A. ML an tha 
ITth, and to bar flnt quartec at f A, M..,aa tkt 18th. 
BbO to neareat tba aartb na tbAYth, agfi lUomlhAt on 
the 3Srd Bba to to eoii)ntBottoii ^ 

Srd, Man eb the 8tb, itotbrU ou fha JAB, ftttkeart 
on the 16th, M«tnua «n the'ttth.'Ybgqa 
Jupiter on OA 13th, aad Uramto Again 

The Artomma totogi^lK, i«?a«rufe 
tree grovrintowtld to ga«al®t,J«Aato jn 

ily. ItoHilto 
Dtodtormaitor or ayaaitoJ 


to, not to Mb toaNtadtd 

too toto iito4''> 



Th« Itutrument ooat the writer abont |2 60 anil 
to the proMDt hM paid for Itaelf aereral timet 
amall lobe 


a of Iron In the form of a 
T, and faataned to the atom of the boat to anpport 
tlM dhaft A loifger piece la ftmtened to thla and to 
the bottom of the boat to protect the propeller A 
projeotlon of thla In the rear will carry the rodder 
A amaH ahaft log la fltled inside the boat, with the 
atofflng boa on the Inalde, which can eaally be packed 
from the InMde without removing the boat from the 


A BOKE-ltAOl tnaT ODTm 

The epray pump daecribed below coat me $11 One 
of Btnndard make and not no powerful waa priced at 
$16 Any ordinary workman who la handy with toola 
could put my sprayer together In a day It baa 
proven ao valuable to me that 1 wish to make It known 
to everybody It wns aaaeuiblcd from the following 
A riding cultivator frame pole and wheels (old scrap 


XAiniT KAn ivtTiTnia tnnvauT 

Whlla the surveying Instrument of which a deacrip- 
tton follows la not very aocnnite, etill If proper oare 
ha Uken In lu nonstructlon It wjUt ba a 
for an ordinary purpoaee ^ 

It la built as followa To the bcM, A, of Inch 
pine lecure the uprlghta B, B, of 6/lAlneh pine The 
body. 0, of %-lnrh pine, le binged to the uprtghte 
hr a 14 loch brass rod which passes through a block, 
B, aecured to the underside of the board C On tba 
body 0 are mounted the two aigbta JB B They are 
mada of brasa and are hinged ao that they can ba 
folded down out of the way when the loatrument la 
being carried The sights must be mounted on the 
canter line of the body Two eplrtt levele f are 
IBOonted on the body C at right anglde to each other 
The oompaw O la fastened directly over the center of 
the Inatroment with four wooden faetenera Tha posl 
tlon of the N, S, B. and W points can be aaen on the 
drawing 

Tha “taleacopa,'' B, la mounted on the aide of the 
base and la held In place by the two brass banda. It 
la made of 1 Inch tubing with a U Inch piece of braai 
tnUng /, fitted In one end for the eyepiece At the 
other end are two cmea halra. Thla la naed for level 
ing^ Tha protraotor X Is fastened to the block D and 
U uad to medaura vertical angles. As the body la 
mornd the protractor tnma past tha pointer L and 




noTioi iKownro ABAAxexaiBT or aohatoi. 

Iitm) a good coaloll barrel (price $1) a t Inch rylln 
d« cast Iron force pump ($«l, a plain bnws 2 Inch 
lylinder and valves (f$) a piece of good % Im h 
hoae and a spraying noaale ($2) Total coal, $11 
After putting the above material together I wae able 
to gat easily a preasure of 160 pounds per aquare Inch, 
a very neceaaary prorequialta to apply the Bordeaux 
mixture with the right force 
Dlrerilona for ssaembllDg are as follows Take the 
valves out of the cylinder of any cast Iron force pump 
Replace Uieee velvet with the plain brass g-luih cylln 
dar and vulvas Out off with a hadi asw Uio 3 Inch 
cylinder to the right length to Just all the cast cylln 
dar FBI In the apace between cast cylinder and bmsa 
cylinder with plaster or cement, being 
sure that the braaa cylinder la In the 
exact center of tb* oast cylinder Attach 
the plunger valve of brass cylinder to the 
plunger piston of the force pump and 
couple up the piston to the bundle of tha 
pump ao at to get n full stroke. As only 
a small amount of liquid la needed In 
epraylng the object of this reduction of 
iqrllnder le to leaeen tbe IloW and Inercaee 
tha preaanre. The reduction of $ to 3 
halvea the Sow and doublee tho preaanre. 
Mount tbe pump on the barrel and the 
hnnel os the riding cultivator frame. 
Make an agitator as follovta In the bar- 
tM, sear the bottom on tha end or bead 
•f the Mina, bang with a T-Uage a hoard 
isade of cak 1 ad a 8 feet to swing up and 
down. Oanaect the hoard with tha pump 


IS 

plunger by a steel rod ao that it will awing Up and 
down with the atroka Tbs steel rod should aster 
the barrel through an opsnlng made to p«nr Ig the 
liquid. 

1 use this machine to spray my hen house with 
lime and coal oil at the rata of lOO square fOet per 



TBS HOKE BASE SFEATEZ OOHrLXTX 


ndnnte It makes a goad job at wbltcwashlng as well 
and la death to bugs anrl mbrgbea on my fruit trees 


As the garden linae gets a IllUe old and begins to 
as ell Ibsoon gets nut of commission altogether If not 
attended to. 

A simple way to mend It la to wrap the hose with 
ordinary twine wbUh will make It last a few more 
seasons As It Is uo easy matter to wlad this cord 
by hand and gel It even and under uniform tension, 
the writer has for many years used the simple con 
trlvanrs shown In ths ataompanylng Illustration 

It conslalH of an ordinary llu can, with a lid Into 
which Is put the hall of twine In the renter of the 
bottom make s small hols, through which pass the 
looee end of the cord Thence let It run down the 
Bide of tbe can through a tension dovlre and to the 
hose To tbe cover of the ran Is soldered a email 
piece of tin bent lo a right angle aud forming a guide 
for tbe hose. Tbe tension device consists of a short 



DEVICE rok WEAPPIEO OABDEX KMX 


piece of metal with Ite upper end bent outward form 
lug a rnlcniin for a short spring-compressed lever 
Tbe latter at Its lower end has a small hole therein 
through which the conI Is passed A sbort stove bolt 
serves to regulate the tension on the lever II will 
bo obeerved that tho Lord Is jireseod against the tan 
by the lever The whole device la now soldered to 
the tin isn 

Id use Che can Is turned around the boss, and 
with the tension properly ailjiisteil the twino will 
wind around tbe hose very elosely and It wtU teed 
the can forward automntlially It will make the hoee 
sllgblly smaller and thna tloso all the small punc 
tiireo, through whlih the water pertolstea, between 
ths seversi layers of the tanvss By giving the lord 
s cost or two of Bome waterproofing It will be found 
that tbe boss will lest as long again besides It will 
stand a great deal mure preasure than before 


A BOOD nJBiTITVTX FOE LXATBXB BXlTUia 

An excellent subatitute for leather belting can be 
made from a ple<.e of ordinary Sre hose epllttlng It 
up the middle Into two parts, I e two belts <an bo 
made from one piece of boae The writer baa seen thla 
done on moro than one occasion with perfect Bstlafei 
tlon 

According to s contemporary tho lergest trenenile 
slou Uns In tke world Is that of the Niagara By raiuse- 
Auhuni line, which transmits 30 000 horse^mwer over 
a distance of 163 miles Tbe line In parts la >lailgiie<l 
to carry 60,000 borss-power 
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Ml* UttMl naM ton*- 
4U i>ii»t>i rinHWoin that but llttla 
I tte • aMtaty aco pMraiM la 


•««rr#ni M fita indtvUlaal and peca fl 

IM ««4t* WHta tba etb^ fl 

<afbCM4i!MliwkMW« Owoffl 
tkf M tay u a y ^ VMiattnc tbi« oon | 
uutlw to ^toaaa*itobiaB au tgudard ot Q 
)Ti*, wbito tlM aaiteoa gacai^ aoUM D 
■ha* tlto MMa that matrologr and man 
■ifttilM awa ta tha aollaetlon «t asdae 

TSw Uia alBtaa aad poaalbU ated of 
tbf naoUthto aca la Baypt to tha modarn 
arttlimflHialtr at tha areountant 
or protaaatonal ealoulator eartalnly U a 
tar wy, h^t tha atapa ai* marfead and ara 
■boa^ tti thto collaetlon In tha begin 
ning to d to— * ** hr tmp r ea al c m from the 
Batototo ahto*to> tha aarilaat ona known 
tlM* tha Ohlnaae awan pan tha Japanuaa 
■ofahaa. tha Koraan toman, tha old Japi 
anaatiWhBl tha Rondan atrbotfl the At- 
BMUton atoutna and other almllar fonna. 
many ^ which atlll in naa auggaat tha 
faalUar frame and beada of the primary 
■cbool Bat by aueh achamaa allda rulae 
and nkora InrolTed davlcaa artifletal calru i 
ialltm baa progrcaaed to Itn praaant atata 
The many random of tha Bommrio 
AiraanaN Intamated in magic aqaarea 
pMbapa win be airrpriaed to loam that in - 
tha Ylh King ona of tha graataat Chlneaa 
olaaaica, horn abown In written mann 
aorlpt on allk, ia foniid tha drat trace of 
tha magit aqaarea attributed to iroh HI 
(B 0 3313) the traditional founder of 
the nation aa wall aa ot permutatlona 
and poaMbly of binary numaraU. Indeed 
anmber myatli lam aa ahown In tha magk. 
■quaraa and like phenomena turna np In - 
many intareating forma and plaeaa aa la 
ahown hare by planter oaata ot inacrip- 
tlona mm Chittagong India and In more 
modem i|imaa in a raproduition of Ddr 
er a Mekinebolla where la esblbltad the 
oldaat magic aquara known to astat In 
print The magic aqaarea by inacriptiona 
and mannaorlpta may ha traced in aatrol 
ogy, while aomo intareating Fall aad 
Blnghalaaa manoncrlpta on palm loaraa 
obov forma of Ita eip r eaalo n In Indln 
A Oollaotlon of dice wonld aoam hardly 
In place In an adncatlonal muaaum but 
aa tha htatorloal daraloiHncnt of thia 
gam# which U one of tha oldaat if not 
tha oldaat of the many number aamee ~ 
can be traced over at leant S 000 year* It 
land! itaalt raadlly to axpoattlon And It 
la bnportant tuithar in that ita Inauance 
in adnoatlng paopla In tha naa of num { 
barb hu bean aacond only to tha arbool { 
In Brof Smith a collaetlon wa can view 
dlqa feom Btruacan tomha from the re 
mfctiU Of tha Fenlah Inradam from Kar 
nab hi Bgypt a dlrtnatlon aUcoaahedral 
pfqaa of the Ptolemalo period long dico 
ot the Rtonan eonqnorom of lower Bgypt 
logded diet of Romo dice ot RenaUoance | 
Bttropo, and ao on to our own tlmoa f 
Ttto moov modhia ot tamoun matbema ; 
tktoiM horn ahown of thomialTaa mako a i 
oiAnM «th<^ltfon, with Newton honored i 
by fwaSra diflarant medala and otbam . 
baj^tli^tamoaa In proportion and 
th& ^ A original maouacripta ante 
gr^ipto piaf %ortralta bring to tbo gtody of 
thdtp<«to*B«neh that (a panoaat Aad 
iNi,'ls4 dto mathamatlclana ot tha Sato 
r)jtoa»fltill tilth thoae of the Waat then 
litoratoiti aa mmnaorlpto of . 
tte trtok of Btomlwm, the gnatoet of 
BtoM lltotiB toaOwmtolotoaa, wha door- 
JiMkiMh* titoHIto oNdory. pad wboto 
BUhitotolal III todto and 
‘‘ jtotuitrtU of jOoykto pad Far- 
bra fbninflto of a* AWao 

papyri, Ihd former 
mannaaripk aatant 
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lOtmeMe* fnm wvtD- h 

bMk aciln t® Bwrap* tr tba Arabi. la “^h"VSJ;' •"* '"**^ '*■' 
atriklnglr lUoatiatad In an Arabic manu* SkST’rJk,'?''? i“ hIST*" 
•erlpt ot Ue famona mathcmatli-lan of Sj*;* J' J **^* - 

Alexandria, Bnelld, (he father of ■earn ^ urK»ii .5 

•trr, whldi datea from about 1100 A D ta? ■iii«niii>. iii|i 

and U thoncht to ha the oldaat earvlTlag « m i-.rk^r 

manuaerlpt of thli ireat work But a lUuik 

Eaeltd went eyen to China, and . 

Smttli baa a Cblnaae tranalation by Mat rw r w jow. 
too Ricci, written about 1600 Siiint ^lolne (nior 1^*11 r 

With the rerlTal of leamlnK In Rurope £{!??& w-iiiw , "a 'a^enii 
the Arable BianuaDripU were tranalated '’"■iuii?*'*'™' " “I'l""",*" 
into LaUa and there are In the collection J,,". 11 

aereral editiona of tba ftfteenth and ata 

teenth centnriea. With a brief reference Hhil' iViue maiitinc iT^u 
to the caat* of the Babrlenlaa authematl a\ "‘i 

cal tableti found at Ntppur, and orlalnal jj)^ n wiI 

cjrlindera with matbamUleal InecrlpUona «;,■», J f 

In i.unairorm rharaetara It la only poa- »^»h.a»r 

■Ible to mention further the material ac- eniriir rir rnm rnmniT ana 
cumulated for the itudy of the growth of aua[i![iiai!!a nr''k!fh"t«aii« 11 
rarloui number vatema eapeclally among KwhSCI« m >1 
the Hlndna, Araho. Oreeka Romana, and Iia.e!Dr‘lr*iie waiiai 

Cblneoa Thli la ihown In the rec Inning ,r,„{ iiaTiia. pmaun- 1 
countera. In the money. In atringi of lantiiuw^ kniWah* u “vm 
beade for ornamont and for rellgloui uae t!wi » i J^rZi n 
and in variona (.onmonplace artlclen, iV.’ « 1 

where the growth of the realUatloP of V.:!!™m«“!ip“itaw 

numbers end the derelepment of the num ,^',1^ irauamiurr aiLiia 
bereennl.typined . ..nanunie, 

It would Indeed be herder to And a rkioi^ h r 1 aiiandor 
more Impreealve or direct way of demon Tb'mih^ Trav^ri'ifa*' 1 o Wa 
strating the part that Tnathematlm hae rlll^ 'i' i/iakw 

played In the development of rlvlllxatlon 
•ad knowledge than by a atudy of Prof Tirj> .laa^il.- 
Smith a unique collet tlon ahlch appeala Tire i»iih^ 
with quite ae murh force to the raaual tiIT aiii^i' j* ii narrit 
obaervcr ne to the itudent of matbematl ^.ilrre’^iiinir raai!hhK>'°n v 
cal eelenoa. Klrri^inl!^ V'eatw ” *' 

Inaert Vowdcr TPrr^ lan^liw £'Tlre'‘H I. 

Onlmallan or Perelan Inaecl powder ‘hiri*ii'"^io"ta"raii.t 

conilata of the dried and piilverteed t„wh' M" ir*"n* h <™wr 
floe era of two apcclea ot chryaanthetuum p,;*; 

(eub-genua Pyrelhrum) of whlih <>“« j* 4 ' kSuIi'*"" 

grown wild In profualon on the aiiowy 

mountain ^lopaa of Montenegro nnd the '“Tiii^n k ' e Aa'tin 
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TKX UlOTSIO LOOOKOTIYX Of TU rUTBU 

The aniiouDcement hu recently been made that the 
New Haven Railroad Company la about to extend Iti 
elei-trlo xone rroiu Btaintord to New Haven a diatance 
of over forty uillea It It iiudantood that In all Its 
oaacutlal featuroa the aania ajatcni will be employed 
at that which hat now for nearly two yeart been In 
aucreonful operation from Stamford to New York, and 
the announcement la taken to Indicate that the bold 
erperlment whirh the New Haven Company made In 
uqulpplns Ita four traik trunk line with an allemating 
tiirrant plant and overhead conduitora tranamlttliig 
current at 11 non volte directly to the loromotlvci haa 
proved to be thoroughly aucceasful TbU Important 
extenalon of the electric rone Is particularly algnlOcaot 
In view of the fa<t that contempuraneoualy with the 
rhaoge of power on the New Haven lyaleiii tba New 
York Central Hoad which naea the aame terminal 
nation at tiind Street New York, equipped lU own 
tour track road with a direct-current ayetem uaing 
650-volt direct current and that the two roada have 
been operated aide by aide under practically Identical 
conditions 

Under eoib system ollernatlng current of high ten 
Blon la generated at a central power nation On the 
New York Central line It li elopped down and con 
verted into direct current In aub-atutlons On the New 
Haven road the tranatomiera are carried upon lha 
locomotives themaelvea, each of which therefore may 
be Bald to act aa Ita own aub-atatlon In the latter 
case there la the dlaadvantage that there la a great 
Increaaa of weight In proportion to tho power dellv 
orod to the axlea Tbia la ahown by the tact that, 
whereas the New York Central locomotivea can de- 
velop Z,2no horae-power for a wolght of 103 tons the 
New Haven locomotives can develop only 1 000 horse 
power on 107 tons Conaeqifently, It la necessary to 
employ two locomotivea to make schedule express time 
with a New Haven expreea train of from eight to four 
teen i are wbereaa a single New York Central locomo- 
tive can hnul tba same, nnd indeed an even larger 
number of cars and malnlaln the acbedulo 

HecHiieo of the fact that the New York Central Com 
psny has not as yet extended Its electric xone be- 
yond High Bridge which Is about seven miles from 
the 6.!nd Street terminal no opportunity has been 
attorded to tert the behavior of the locomotives In 
hauling heavy tralna over long dtslancea, and the 
question baa been mloed aa to whether they will be 
able to stand np to this aerTioa with the same regn 
larlty os haa been ahown by the New Haven locomo- 
tives, which hsva been regnlarly making the run of 
miles to Stamford without developing any trouhia in 
the way of overheating of the moton, etc. 

Up to the present time neither company has ahown 
any dls^ltlon to make public the details of the cost 
of ogalNttton Both have declared that In point of con- 
venience and regularity of asrvica the electric has 


to more than offset any increased coot dne to the heavy 
Initial outlay It Is certainly algnlflcant that although 
the mechanical, electrical and Indeed all the physica’ 
elements of the InstallaUans have bean made pnbUe 
with surprlainff candor, ahoolutely no dtfnlto state- 
ment has been given out ss to economy of oporstlon 
It lo to be hoped that In the tntereats of eloetrtesi 
■Glence and for tho tartborance of this moot Importsaf 


quoatlon of the otoetHacatlon.ot steam ifkUnpd«K Ottt 
two eempanlao oonoerped vfltf ooQsont at an tauHtr data 
lo pnbtisfa thia sagsrly awaftod Infomatlmt 


In raitlng tho dlsplaoemont of ita batOaships td 
28,000 tons, the Onitod Mates goYsnunsat hag pro- 
duced a ship which (ae akeoeds the largaaf npate- 
porary battlaahipa built or building of any torolgn 
navy, not evan ozoltidlng Qraat Britain If the new 
veaaele are conotruoted with a rapidity equal to that of 
the foreign navleo, our navy will poaaaso In the ‘ Wyom 
Ing" and her itster, at the tlma of their oomplatlon. 
the largeat and moat powerful battleshlpa afloat 

This extraordinary Increase In slsa brings With it 
soma aerioua reqMnslbilltiaa, promlnant among which 
la that of tha provision of drydocks capabla of aeeom- 
modating thaae monster veaoeis, not meroly when they 
are loaded to their full displacement hut when, aa the 
result of tbs terrific wounds which evan a victorious 
‘ Dreadnought" of the fntnre Is bound to receive the 
vessel may have mink some six or seven feet below her 
moxlmuin draft 

Tha foreign governments, notably Orest Britain and 
Germany are folly alive to tha Importance of thia 
question Great Britain po ss esa a a on her eastern and 
eouthem coast eight drydocks which ara available for 
ablpa of the Dreadnongbt* claea, and four are In 
course of constnicrtton thie estimate including both 
government docks and those owned by private ablp- 
yards. On the west coast there are its docks, msktng 
eighteen In ell, whose depth and entrance width ara 
sulBclent to nn ammmlato the largest battleahtpa Ger- 
many has under eonstmeUon or already completod 
twelve docks of the requisite rapacity 

In considering our own docking facilities It will ha 
uell flrat of all to sute tha dlmenaloua of the 96 000- 
Ion ‘ Wyoming “ Her beam will be 91 feet 9i/i inebea. 
her draft on toll load d^lliarrment ailghtly leM than 
30 feet and lha length 566 feet At the present time 
the depth of water over tba allla of our largest dry 
dorks would be sufliclent to float the ‘Wyoming’ over 
the atll on her full load dlaplarement only at high 
water and even then with but a alight margin to spare 
The navy )ard dorks that <ould accommodate her and 
their depth of water over sills ara Portsmouth, 30 
feet, Boston. 30 feet 7^ inchee. New York, 33 feet 6 
Inebea Laagua Island Po. 30 feet Charleetown, 36 
feet, Mare Island 80 feet, Puget Bound, 30 feet, and 
the new Pearl teland dork. 35 feet depth at Hawaii 
To these mutt be added two private dorks, one at Now 
port News and another at San Franrisco, each with a 
depth of 30 feet The rest of the naval drydocks. 
seven In all, are either too narrow or shallow to admit 
the ‘Yr’yaralng” at fall load draft Tba new docks 
which are now under eoDBtrucUon or have lately been 
coinpleled were originally dsaignad to taka a battle- 
ablp of any alze, hut the dimensions of oar ahlpe have 
Increased ao rapidly that it beoomea an intereeting 
qusftlon oa to what claarancas of breadth and depth 
these docks would offer. If any. In docking the 
"Wyoming " 

We understand that the Bnraan of Yards and Dookn 
has been endeavoring to keep pace with the work of 
the Bureau of Canstructton and Repair and that de- 
algna have been modifled aa far as poaslhle to meet 
tbe new rondltlone The moat Imiwitant consIderaUon 
Is that of dspth, since tha Injarles wbirb s warahip 
must sutfer In an engagement will in all prohabtllty 
Involve a certain amount of perforation of tbe hull 
and lUrtlng of seams, at or near the watorline, and 
the entrance of more or leas water, involving a pro- 
portlonste Inri-ease in the draft of the ship In a dls- 
cnoBlon of tbta subleet, os alleotlng the British navy, 
our contemporary, Bn^neerlng, esttmatee that if the 
boiler rooms of one of the British ''Dreednoughts’' of 
30 000 Ions displacement were flooded, her displace- 
ment would be Increaeed attout 3,500 tons and about 
five feat would be added to her draft, and U the 
angina room and side compartmente ware alM flooded 
tba draft would he Increaasd seven taet above the 
original draft of 36 feet It Is conceded to b« posilble 
that even the wings might be aleo flooded In addition 
to the engine and boiler rooms snd tbs dkip sUU rt- 
msln afloat, in which case ths dlspUcemsnt woakP 
be increased from 10,000 to 38,000 traa sad tbe draft 
from 16 to W feet 

Now at her mean draft our own “Florida'’ draws 
38V6 fast, and at fpU load dlsplaeamant abbot lO^lbat 
It is conoslvthls that at ths close of a fleree engaffa- 
ment with a 'n>rtattaaght” of her own pdwer, whoaa 
guns were aerved by such weii-tralnod crews as are 
foond In the naWae of one or two Of ths Issdlng navSl 
poweia, the "nertds," even If vtatertotm, AWit itt 
back Into hather ^wing 36 or 36 feat e( water fa 
thia eeniHtlon ebe wonid be barred from every aim Of 
the drydocks whleh w« at prassM poliiM, and fafarw 
she eoqld bs dobkad tsmpervY boffsrfama 
to ha bqllt aad a part of tbs wMsr pebtibM 
H may bs saM la anawsr fatfaa 
to give fa a drydoA a graatar dsptli faan Out ef t^ 
entraaos bh a s i n s l a fa Ufa harfaif wkUk 1^ faj 


Hr afae^fafa fa faTfaiiiUi^ 

»mafaie btjrtrHtw tf t w . 

rOA has hsaa dtmsaasd famt 83 fa,fa'ffafa tfafl 


falhe 
Haw VbA 
la ths 


ocMnfa ysMs, a dua rsasMl t» fas 
shoidd lead in ths eebstroefato of an fli^faUafa «rp 


irsater than ths neede of the hour would sMfa to wall 
tor At the same time it Is only Just fa tM Borsafl at 
Yards sad Docks to sufa that oer prfas nt diYflfafc 
I are fairly oomparahle with tUooe of 


m BAnwATi «r rmt wpkifar 

America still eontlnuaa, by a wide mMltB, fa lead 
the world In the aalent of Its rallwsy system, Oot of 
a total of 666367 milea of railroad In Us whole world, 
268,066 mllse are located in NorU Amwlca. Thia U 
bnt litUe lese thao the total far ths three een tlns n te 
of Enrope, Asia, aad Afriea, Btarepe having 133433 
mtlee, Asia 56,896 mllee, and Atrioa 13419 mtlaa, a 
total of 376,193 milea for the OM World, BeoU 
America has a total of 36,911 miles, aad Anatsalaste 
of 17,700 milao of railroad, whloh added to the flgnne 
for North America, make a grand total far the New 
World of 880,669 milea. 

The above flgnree form part of a report eoinplled 
by the Prussian Ministry of Fnhilo Works, tor the 
year 1907, which ahowi that, compared with the pee- 
vioua year, the largest paroentage Of Increase Is that 
of 998 milea or 5 7 par cent in Africa, toBowsd tff 
7,637 mJIsa, an Increaaa of 3 per cant. In North Amsr- 
tea, and 8,917 mtiss, representing on Inefea s a of 1th 
per cent In Europe Tha graatMt amonnt Of constrtie- 
tlon In Buropaan conntrlai waa that in Rnaafa. whan 
1 685 miles of new track were hnllt, France was nsst 
with 631 miles and Germany hnllt 611 milea The 
largest additions In Asia ware made In BHtlah India, 
where 609 mtlee were hnllt, China coming next with 
666 mtlee In Bonth Africa, the largest addition was 
in British Boutb Africa, where tbe mileage was In- 
( rased 514 per cent by tbe addition of 359 mllaa 

During tba decade from 1897 to 1907, there was ss 
traordlnary activity fa the huUdlng of Tallroads 
thronghout the world, 140,137 miles M new railroad 
belog built In that time repreeentlng'an Ineriaae of 
28% per rent Tbe largwt gain waa fa North Amdr- 
lea. Tbe etatlstlcs of 85 per cent of the ratireada 
owning tba total mileage given strove show that there 
Is a total capital Invested of nearly 861.000,000,000 If 
the same rate of coot haa obtained In the railroads 
of which statistics were not svstlshle. the total out- 
Isy on railroads, from their Inception ts tbe prseaflt 
time, most be nearly $50,000,000,000 This weoM rep- 
resent an Investment of ahont $81.60 tor each Inhabt- 
Unt of tbs globe at tbe preesnt time. 


THE miimYi un or im. 

The directive sense which Is posSssssd by bass Is ths 
object of reaearchas made by H GaSton Bonnier, of 
Parle, snd be seems to pr«ve*'Uat beas pesaeas a spe- 
cial sense like that of carrlsr plgsona. Bees can fly for 
two miles from tbe hive abd are then able fa return 
alter gathering their supply of honey Langstroth aad 
others suppose that vision comes fato piny snd that 
bees esn ses for a great distance and can slsp note bk 
jfcts on the way so as to And their path. Othen, wMh 
Dadut, suppose that the bees ara guldsd by the ssnss 
of ■noil, and that they can small Ifajrsn at dlafau^ 
of IH ralhML The author makaa axparlmeals fa pfata 
that hMB can retnm to ths hive.withoat using either 
sight or odor Aa to sight, hs fakss hsaa fa s diatanos 
of 1 8 mtlas from the blvs. In g elosed box. They ah 
ways fly back fa ths hive when relsaaed Tbs aafas U 
true when their eyes arb oovarsd. so that atgfa la mk 
essenUsl As regards odor, s x perlms u ta S ssta fa prove 
that base perceive edbiw at anly short g lsfanb sS Wbmt 


organs, BesUas, whA ths hfaium of mwB (sntatmm) 
miw ntfavsd entlrMr, ths beta wBl rsfarute the hlA 
N Bonnttr faBlns the faUbwhig-axpsrWfaBt’ A3 fM 


feet tiwm the hfae Ifa 


e h* plabi*.a snppty of ^frnp. and 
It, profastfag to tad (fafa ht^ 

. ^ 


O hitah IXSM hs Statfea 

theft^tbes agseongaiipply etWrnpwtth* . 
fanos from Us hivsi, hutr s|^ »3 3$ fast fwfa ^ 
• abtr sagsgsd In ^ 

RUsfasinsiuili^bdNifa 

v^nritfag en lbs IMfaVpfa, had im Mte Uwe 3f ^ , 


a Ufapoiat. faft UsM 
the gi^ asfaVed- m 

Uwtfapplr.nBdi 
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'SlM^ltoviMKlMr tfiiMm the dittMt t» 

ttw 'OttV' vt IM» Mm Id fkr oottitMdd. tkmt 

bom t&« stt^ M tba Md, l( w« «io«pt 
tkt n hvW* Spit at: tM mimtli vt OImh^ 

MM and a ohaoMl iridta of «K> (Mt 
.OfitoafM foci MoHoarr tbe ebaoiwl la to b* wMamd 
M tfe ^Mrlda aa aneboiaaa far ocaannoli^ mawla. 
.^Bka ln)^a«lin proplpllatlon of tha rainy leaaon la 
tta oaiuUi affect of raducinc tlie antount of ex 
daMtlOfi on tha Panama Canal The rainfall In April 
wae AM Inohea, In May It waa »JS liudiaa and the 
MM,e4P ruh'o yarda In tha for- 
Btr to MM/W6 ntthlo yarda In the latter mnnth There 
if an IncraM howevaf. In tha total amount of con- 
oreta laid, vhlOfr waa 11A80 coblo yarda In May aa 
aiataat 7,t78 onble yArda In April 

The avara|a apeed for the tranaatlantlr paaaage la 
new within oil knot of the M-knot mark On June 
tilt, the "Mauretania” on her poaeaga to the eaetward 
paaaad Brow Head at B A. H , haring maila the paeaaga 
fiom the Ambroae Ughtahlp, 8 Jidy Hook, In 4 daya, 
17 honra, and SI mlnutea The aunceealre day a mna 
were CM. BM. BOB. BOB, and BB4 mllea The total die- 
tanca le B,t3T kaota, and It waa corered at an average 
hourly Meed of BS RB knota. 

Tha new United Statea ahlpa of the ‘Dreadnought* 
type, among other noveltlea of conatmctlon will cm 
body three electric paaaenger elevatora They will 
hate a lift of a little over twenty feet, end they will 
he nObd mainly by the watch oncera whoae duty takea 
than from flreroom to flreroom The elevatora are 
rendered neceeaary hy the fort that there are no doura 
between flrerooma on the new ihipa The flrat ele- 
vator to ha uaed in the United Btatea navy waa In 
atalled on tho hoapital ahip ‘ Solace” during the Span 
Mh war 

Tha woridwlda falling off In bualneaa In 1908 made 
Itaelf felt in tbn trafflo through the Snei Canal Dur 
Ing lOOH there poand through the canal 3,79G veaeala 
of 18,833,383 tona net, a dacreaea of 473 veaMla and 
1,086,161 tona aa compared with 1907 There waa an 
loareaae In the rixa of the Individual type of veaaela, 
and the average time of paeaage, leventeen houra and 
twenty-four mlnutea, waa the heat that had been made 
In any year alnre the canal waa opened 

It la naderctood that a majority both of the Cana 
dtan and American Commlaalonera of tha international 
Waterway! Cominlaalon will recommend that a dam 
be bnllt on the Niagara River, oppoalte Buffalo and 
FVirt Brie, for tbe purpoae of ralaing tb« level of Lake 
Brie. Is tbe autumn of every year there la a fall of 
about two AMt in the level of the lake Tbia reduc- 
tion of avsllahla navigation depth aerlonaly affecta the 
ihipplng Interaata, and with the locraaaa In the sIm 
Of voHela It la beccnilng a menace to navigation. The 
aatlmmtod ooat of the data la about 86,000,000 

Tha fiotath In alae of itaamehlpa and In the coat 
of labor and the materlala of their conatruollon haa 
earned a great Increeae In the total coat of trana- 
atlantle ateamahlpa during the peat decade Thua tbe 
‘ Kataer Wilhelm Bar Orotae,” 1897, cost a little over 
BSJteooOO. the "Oceanic.” 1899. 88,000.000. the 

"Destaohland," tOOO, 88.860 000. and the “Kaleer WIl 
tielB II.” 1003, 84 000,000, while tbe eeUmated coet of 
the "Mauretania” U 88,760,000 Tho moat fruitful 
oange of tha Increaae In coat hoa been tbe etfort In 
aooh ahlp w ontdlatasce her predeceawtr In ipeed Thti 
haa led to an laerease in the engine power from 30,000 
Is tha “Kaleer Wilhelm der Oroeaa” to 70.000 la tbe 
‘ MaurtUnls." 

As englsaar who haa recently made a tour of the 
watorwaye of tbe Middle Weat, to gather data rela- 
tive to proQaaad waterway fanprovementa. Informa ua 
that ha was aatonlthed u find what a large amount 
of frelghUag to dona by Indlridnal atorekeepera and 
amaltor merchants tn tonnehea propelled by inUma^ 
eoBUhatton mOMna The country otortkeeper, living 
on the banka of rlvera and oanato, haa found that he 
CBS Ship hto own freight tram the wholewle dealer 
asd distribato It to hto retail cnstomera by motor 
be^ St A eoat far bolow ttmt of sny other avsllmble 
SM|M of eonvayance. 1%ara to In th<a (act a auggaa- 


whtob tha draft to UmlMd. 

FMdttosMWa of the ctaitoie BaOery Park at tha aonth- 
grs Hs n hs ttM Itiasd were forcibly rvitaded 

jater days of "Amarkis” eup Ysolnit whan 
fksffsMrgf (Banff of Park Dapsttmeat rinars hotottnc 
Ms'^pOliff^ s sew ftoSpaM. wkMt tpriied ont to he 
tbss the meah Of the old enp 
^ lowM ms*t to huUt of 
TalSMOplSff Into thto 
of too mast is bolted 
m trsek^ toe topmsB 
m fast Sbmre the 

tot "KeH- 

to fto oto dp|||t||3ar^ 


SLCCTitlClTY. 

A aowal groondlng device to now In tha market, 
whloh to made np of a number of double eonvex dleka 
aeourad to a oMtrat rod of a conduoUve material Tbe 
dtoke are non-mitalllc, but are formed of abeorbent ma- 
terial which relalna moteture The advantage of thto 
gronndlng device to that It to not affected by actde or 
alkalli. no that It provtdea a permanent ground con 
necllon of high capacity When the device to placed in 
the ground a pallfnl of atrong brine to poured over It 
and aa the earth to filled In over the dieks more aalt 
water to added eo aa to tnrreoaa the ronductivlty of 
the eurroundlng earth 

Tha laoaat agttatlou In tbe Southern Stntea in favor 
of electric headlight! on locomollvM baa led to tbe 
dealgn of aereral vary efflelent turbogenerator eete of 
auoh dealgn that they ran be placed directly on the 
locomotive bolter and be driven by etcam taken from 
the boiler A very compact oulllt of thto type waa rx 
blblted at the recent Moater Car Balldere and Maetcr 
Mechaulca’ conventions In Attantli City Tho turbine 
la of tha Impulae type, conetotlng of a aingle wheel, 
provided with re-entrant potha for tbe iteam which 
recalvea nearly Ita total expansion at the uonlea. One 
model shown waa directly connected to tbe headlight 
It supplied a current of 85 amperea at a tenelon. of 70 
volta 

A miner etaudlng at the hultom of a ehatt £ BOO feet 
below the surfeio of the ground In the Cleiir Crock dle- 
trict, Idaho, ran carry on a tolephonli < onverentlon 
with CbIcHgu, uays the Blertrltal Review and Wcelcrn 
Electrician However only a mlnir can telephone In 
such Murroundlogs owing to the nolee of the drllle 
and other machinery In operation all about The tele 
phone Inatrumenta need In tho mine are of apoclal con 
■truLtlon to protect them from dampneea There In a 
regular telephone ayeteni connecting over one hundred 
mince In the Idaho BprIngSBttotrIct all of «htch mince 
are tapped hy an underground railway through which 
the telephone wires run 

nia fint electric locomotive for the Detroit River 
tunnel has been completed This locomotive has a 
weight of 199 OOA pounds It to of the artUulstsd type 
It to provided with four motors each adapted to diy 
velop a tractive effort of 9 000 pounds at 12 miles per 
hour Tho maximum speed of the locomotive Is 36 
miles per hour It la provided with the multipic-unit 
type of <-ontro1, the motore being so arranged that 
they may be operated four In s«rloa, four la parallel 
or two In terlea and two In parallel Tho syslem of 
control makes It possible to start a train so gradually 
(hat the motion to almost Imperceptible Thto loco- 
motive to one of six which bare been ordered for tbe 
lunnol, and to designed for use In hauling both possen 
ger and freight trains 

As a substitute for large condeniere using paper, 
glBOB, or mica tor the dielectric, on elMtrolytlc con 
denser has been devised which conslets of aluminium 
electrodes Immersed preferably In emmonlum bor 
ate. Magnesium or tantalnm electrodes lait be used 
but aluminium to preferred because U Is cbeaper 
The current acting upon tbe metal causes It to be 
coated with a thin layer of oxide but this oxide la 
very porona, and In the pores a gas to formed wblih 
sorves aa a dielectric between tbe metal and tbe electro 
lyte, Tho restotance of this gaacoas dleloctrlc In 
ireaaea with the tenalon up to a certain critical point 
Experiments have been made with various electrolytes 
and It was found that tbe critical tension with aulphato 
of soda was 40 volts, permanganate of potowilum 118 
volts, bichromate of potaaalum 132 volta silicate of 
soda 416 volts, ettrsto of ammonia 470 volts borate of 
■oda 480 volta. and citric acid* 636 volte. The brat cf 
feet waa that of ammonium borate with a ■ ritlcal ten 
Slou of 408 volts. There was quite a loss of current 
with tenalona above Bu volts 

Om of tbe principal problems conildeicd by tbe Id 
ternatlonal Meteorological Conference In London last 
weak was tbe question of wlreleae marine weather re- 
porta. Prof 'W’lUii L. Moore, reprObentlng the United 
States, urged tbs neceeelty of adopting regulations 
that win oompel a ship beyond a certain tonnage to 
carry wtreleos Instruments and operators and to take 
at noon Greenwich time a dally observation of tha 
weather Obeervatlone received by a ship would he 
tranamltted to other veeaeta so that by means of such 
Mays tbe weather conditions over tha entire ocean 
would In a taw mlnutee reach the central metaorologl 
cal oOoM In tbe United Statee BngUnd, mace, Ger- 
miLny, ud other Interested nattona Foracaats could 
then be made and dtotributed to the vaasela by wlre- 
IsM tetography It to believed that a universal system 
aneh aa this would be a groat factor in aaring Ufa and 
praperty both on land sod at sea. The conference baa 
edqptod an taternathmal weather signal coda. Here. 
toMra Ameriraa vaasela have uaed flags by day and 
ll^ta tff hl^t te coavsy storm sntrniiigi white ether 
natloba have need balM and eonea. Now any one wlH 
be aUe to teed the weather atgaato, no mattor what 
hto narionaltty may bs« 


SCIENCE. 

Aoeordtog to a recent report of the biological survey 
of tbs Ospartmeut of Agriculture, rats destroy annu- 
ally 8100 000,000 worth of American grain It to esti 
msted thot one rat will cal «« cents worth of groin 
In a year while of natmeal It will consume 81 80 wortb 
Rat proof mnstrucUon repeclully tbe use of concrete 
foundotlnne to urged as well os eoine rational method 
of dlaposlng of garbage and atoring food 
Prot John A Brastaaar of Allcghcuy cnlla attention 
to a peculiarity of the solni t(llpw^ of Juno t7th For 
a few seconds It wns an annular cillpso then a total 
eclipse and Anally on enuulnr eclipse again A1 
though we have rcHords of annular ecllpocH for four 
hundred >c*ars ami of total eclIpM-s for IhouHauds of 
yeani Prnf finisbcar maintains that thto Ih perhapa 
the Aral ociurrcme of the kind 
Bis oxcavallon of Iho Mcnelnon, the reputed tomb 
of Menelaus and Molcii hen brought to llglil lonie 
Interesting Mjeens-an rellca unong them traces of 
frescoea fragincnlo of poltcry brimrc and lend votive 
offerings bends double-headed axes terra-col ta ob- 
jects and tbe like The Manelnon Itself was probably 
built about BBC In other worda, six hundred years 
Ister than Iha truilltlonni period of Menelaua 
Dr WiUtom TslI Rndlloh has brought to tbe notice 
of the Health Board of Hoboken N J a plan for ex 
Irrmlnallng the moaquiln which conalsts In planting 
mosqulto-rlddon traita wllb anniln The plant to a 
native of Africa It In a abort time covers marehy 
land with a layer threo Inches tide k thus both suffo- 
cating mosniilln larva and preveiilliig the living In- 
soclB from depositing Iheir eggs In (he water The 
plant to said to have been need with some sin cess In 
the Oerninn inlonlos of Africa 
In a proosfs recently patented In Germany for tbe 
rrgcnerallon of viilinnixed Indio rnhber fragments 
of old rnhber ore mixed with from one-tenth to one 
fifth their welglit of anllln aud the mixture to heated 
until It becomes fluid The special advantage of the 
procc*s8 Is the ■ ompsmtlvely small qnsnlllv of solvent 
required Tho regenerated rublier Is said to be llllle 
Inferior to new nihher In elasticity and other proper 
IIph II I an be vulianlred In the usual way and can 
tifterward lie regenorated again by Ibe new process. 

The danger of explosion of mixtures of air and 
combustible dust Ih well known Expluslons of thto 
iharailer occur In Anur mills ond frequently In coal 
mines Mixtures of air and aluminium powder are 
very liable to explosion The inmbusllon of aluml 
nliiiu powder produces a very high lemperslure On 
this fail to based the process of suingeuous welding 
of Iron rails wblih Is known as aliirnlnothermy Re 
cenlly In s factory near Nuremberg where a metallic 
■nrfare to glvun to paper by means of aluminium |k>w 
der the breaking of the globe of an Inclosed arc lamp 
(Ullput) caused an exploHlon which killed two men 
and wounded several ulhcrs 
Bzpsrimsoto were recently made In France on vnri 
OUR pmiiervallves of wood Iniliidlitg carbon Ileum 
Avenarlue i arbonileum I yon gne tar, microsol lysol 
antimony unllgermlDe and hvdrnllunrU acid It was 
found that for Bpriiif bwh poplar <»k, and Aleppo 
pine exposed In Ihc atiiioeplure the best preservatives 
are eertalnly the iiirtovnlleums gna tar and microsol 
The other Buhslanci-s i xaniliieil produced absolutely no 
effort These same preservatives tcarbonlleuin gas 
tar snd nilcrosnl i ore also most nfflrarlous for the 
|)ri>servBtlnii nf wood In the confined hot air of mines 
Aullmonv and hydrofluoric mid are less effective 
Fonaol has been recommended ss a fly poison by 
several writers who have studied Its action and tho 
best method of using It It to imeuiairy In order to 
obtain good results that the formnl shall be swallowed 
hy the luaect hence the Ales must bo attracted to the 
poison by mixing with It an jppeftolug food and by 
spreading the mixture over a largo surface Honey 
has given poor results Tbe best mixture Is that of 
formol with milk The host rsaults are obtained by 
using s solution cootslnlng 16 per cent of the forms 
line of commerce 20 per cent of milk aod 66 por cent 
of water, placed In large Aat veasuls Most of tho 
dead fllM fall not within the vessels but around them 
somstlmes at a great distnnre 
An istafsatiOBal agreement Is reported between 
Euginnd France and the United States upon a unit 
of candle-power of lomlnous Intensity to be known 
aa tbe International candle No change le mode In 
France Which adherei to tho hospie drrimiilr noun 
nally onaAwentlelh of the vlolle or molten platinum 
■tsndard, but actually 0104 carcsl In England wbsi 
ever small change may have been actually Involved is 
covered by speclflcstlons of the national pentane Aamc 
standard by refarence to tha amount of moisture in 
tho air of tha photometer room In America n reduc 
tlon of 18 por cent In tho standard of candlc-i>n»er 
mslntslned st tho Bureau of Standards will be In 
vnivsd a Chongs espsbls of being observed only by 
trained photomstrlsts. 
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Th« iDciemalns demand for rubber In ibt eBTloua 
mannfattum of the present Ume makei the bualneiM 
of lU irolu II n one of the moot Important of modern 
enterprlBM Not only le tl e natural aonr e of tbe lui 
oacerly aought and arefilly guarded but e0orta 
for the cultivation of rubber bearing plant! are recrtv 
ng attention In any parts of the aoild 

The rul ber of rammer e la lorlved from ^ number 
of dlftrrtnt plant! In tact there are many plant! of 
iiore or lea! Importan •> from lie atanipolnl f the 
qiontlly and quality of tie lie they pro luce 
Among those leea gei er-i Iv 1 now s a Mcvlran llant 
ailed pvovvle (prono need toy lie) which la IdentI 
fled botanlcally as f’orll CT m argmtal » 

The guayule li a deeeit plant Tl thrives In those 
region! of relatively little rain throi gho it the r orthern 
half of Meal o ai d the nilghboring areas of Teias It 
In a an all ahr b tree-llke and rarely attains a height 
Of four feet or a stem diameter of more than 11 roe 
Inches a leaves ar sma I and of a silvery gray 
color when e Its speclfl name argeu Hum The plant 
prod ices an all yellowlil g een Ho er I cads cons stli g 
of many min te florets oily five of vhlrh In ea h head 
are capable of 1 reducing seeds and ea h of these onlv 

Most of the r bber of omraerc Is prod ed by plants 
harli g a milky Juice or latex os It Is called In which 
the gum la f ind Tie Ir es are tipped bv cutting 
Into or through the bark an I the latex is tolle tad as 
It flows down In the guayule plant no latex Is pro 
dneed and It 1 1 st be subjected to an ei tlrely different 
process to ext act tbe rubber This artlclo occurs In 
the f rm of minute microscopi granules deposits I 
thr I gl out the tissues of the stem blanches an 1 
roo e I ut eaieclally In the bark of these organa If one 
will take a very thin section f the stem or branch and 
examine It 1 der a lens he may see mu I of the tis 
Buo densely crow led with email dark colored granules 
In thpse gran les deposited within the living cell is 
the source of tl e rub) er to separate wH h req ilr s a 
sp clal process 

Methods of extra tion of gisyule r bber differ 


Boms obtain tbs roMm by tritoratlon of tbs plant gnd 
a subsequent mors or Issa nuebanlea) p r os sis otltm 
by msans of solvints aeparats tbs gum from tlasnsa 
after grinding thsnt But tbe details of tbs process ars 
kspt sseret tbs pnbUc not btlng admitted to tbs tao- 
torlas which are suirounded by blgb walls witb armed 
guards at the gates However several proeesaea are 
des ribed by Dr F Altamlrano* In the Boletln de la 
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Sc rctarla de Fomento of Mexico One of the methods 
consists In first crushing the plants by grinding them 
It a ma hlne In which they nre tumbled among hard 
Btonce until thoroughly pulverUed and the gimmy 
sulitance collecta In lumpa with a ceitain amount of 
wooly tissue To Isolate tbe gum this material is 
tl ei boiled over steam n an Iron vossel w Ith a double 
lottom and the woody partlclea afterward strained 
out After this operation tbe maaa la thrown Into a 
tank of cold water again It la strained ai d boiled 
an w with caustic soda natll the woody particles ars 
fi lly set arated and the gum Is precipitated by thior de 
of calcl im 

The proceee of extrectlen of guayule rubber Involves 
• rrai >* to fmm t«Ucr * ots uttabyDrltalir gadlkh 
p 1 Bliad n TroponpAa ai> Is tlQB. 


fbswfcra tbs bpputf^KMftgitfng of tbs piagt 
natlTSsampISTsB to ^BBset«i plants upmattbstn and 
tabs na pains to spa|« a^f paK TW basbss aid tbaa 
padtsd on tbs bacbp of b n rrsa and sarrisd to floam 
plaes tor bating abd sblpoMit Ths efcsapnssi of 
labor makag it toasibis ^ txsumport ths plants for oon 
tldsrabls dtatottM by patt tram or wagon. Botnstlmsi 
tbs load la earrlsd tot as much as forty mUsa trm 
whsrs ths idant la gatbsrsd to ths rmOway statlgb meh 
distances nsoally by wagon Tbs e hsapns M of labor 
makes such operaUons profltabts tbs wagw of a psoa 
iHlDg about thirty ssvsn eats a day MsxIoBn oursney 
Tbe manDtactnrs of mbbsr from guaynls Is an In 
duatiT of only rscant devslomneiit Tbs prodnctlott of 
gum from this plant baa bean known from tbs middle 
of the slghtesnth oentory Tbs Indiana wars aeons- 
tomed to make rubber bMIa by chewing oat tbs gnm 
from tbs bark It one takes a motttbfal of tbs bark 
and thorongbly mastleatas it rejecting tbe dbrons 
paLftlcles he may soon obtain a small maaa of rubber 
the else of a pea The robber tbna obtained la soft 
and sticky adhering to the skin as It la manlpnlsted 
between tbe tbumb and flngor 
For some time no effort was made to maantaetu’w 
this robber on a large scale In IflBO a Osrman ctaamM 
flrat attempted to extract It in commercial quantities 
bnt a paying basis was not reached nntu some years 
later In ISOfi according to consular rsporta the goa 
yule rubber shlpmat from Durango amounted to tllB 
ffl From Torreon In IMfl rnbber was shipped to ths 
value of 1917 5?1 During tbs year ending In June 
1908 there was shipped from the Durango ronaular 
district nione guayule rubber to tbe value of two and 
a quarter mllllona Bines then the business has in 
reased and Is one of Mexico s moot ^portant hida»' 
tries at tbs present time Bxtenaive tracts of land and 
mllllona of capital ars Involved in ths enterprise Tbs 
Continental Mexican Rubber Company of New York In 
addition to their large factory at Torreon acquired 
possession of ths old Hacienda de Cedroc In the north 
em part of the State of Zacateeaa consisting of I BM 
000 acres valued especially tor the growth of guayule 
which It support! The Madera brotbera of Barraa 
(OonoludLd OM pspe gg) 
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/ Ow «t tM oMrt tmpfwtut tlBM of raHorch In the 
aeM of oioetrleUr In reaent mre hia had to do with 
tb* atudr of the tUndard eell from whloh ia obtained 
h eertalo definite and conatant eleetromotlTe force 
I ndeed the atandard roll pratUcallr under 
Uw na meaaorementa of alettromotlTe 
toroe or dlloreneo of potential and lU 
•todr end InTOBtliatlon hare intereated 
woilMra at the (rent national phyaleal lab- 
oiMorlea eapeeUlly nlnce the Ctark cell 
vao adopted aa the atandard of electro- 
mothre force In the definition of the rolt 
bgr the Chicago Elaotrlcal Connreea of 189t 
To-day hot only methoda and reaiilta are 
oempared by tbeaa national laboratorlaa 
and bueana but the very cells tbsmaelves 
are Interchanged and a anrprlalng degree 
of nnlfonnlty obtained on their eomparl 
ion Now the atandatd cell in eleclrhal 
measnrementa haa the same function that 
a standard meaanro snch as a soale or gage 
has In the shop and It mutt be used In 
the tondauental tooting of a diroi t reading 
Toltmeter and In other forma of laboratory 
work where accurary In electrltal measure- 
ment U essential While there are elec 
trlcsl units on tho absolute system logically derived 
and Inter-related and aurh piactlcal units as the am 
pare volt and ohm yet It Is Just aa dlArult to repio 
duce and apply these nnlts aa It would be an Inch or 
foot without reconrae to some concrete standard 


18M the Ohlcago Bleotiieal Congress adopted the Clark 
cell as a standard of eleatromotive foros, and while 
lutematlonal specifications for Ita eonatruetion never 
were prepared yet In the United Btatea and In ether 
countries leftl apetlflcatleas tor making the oella were 
iromnlgated and the B M P was started at 14S4 
volte at 16 deg C In the United Btatea type a glass 


vessel la tbs shape of an Invorted Y was prescribed In 
one limb of which was pure mercury and la the other 
m amalgam of zinc and menury On the mer ury was 
a layer of mercury and sine sulphate paste above 


ordinarily chemically purs” raeterlals of sufllelent eo- 
curacy tor moat ordinary work yet their permanenea 
and durability as well as the limits of accuracy and 
reprodot IbllUy became a matter for Investigation 
and tbis haa (oiitlnued with all the refinements pos- 
sible In modem physical work The purity of the 
chemicals used haa been determined beyond question 
and elsflrolytlc vnd other methods have 
been used to obtain materials of absolute 
pnrlty and unlformltv even the alse of the 
grain of the mer urious sulphate having 
received alt iitlon 

Tbe form of cell now ma le by the United 
States Nstli ual Bureau of Bt indardi Is 
shown In tbe acrompanylng Illustration 
Vlg 1 a balf-sire llagram The size does 
not atreit tbe h M r of the tell but It 
does determine Ils point Iratlon and Its 
power to assnme qnl kly the bmperatum 
of Its burroundli ga Tbe k id w Ires are 
of plallniira seak I Into the tube nnd with 
In sro coaled will n thin laver of glass to 
nearly the end Tracking at the point of 
sealing has always been a weak point with 
tbe Clark cell and this arrangement re- 
duLCS tbe danger though the form of ves 
sel servae equally well tor the Clark and 
Weston cells 

The Relcbsanstalt or Oennaa Imperial 
I St lug Laboratory reremmonds the form ahown In 
I Ig 2 In which tbe platinum terminal of the amalgam 
limb la sealed Into a aids lube Into whlih the amal 
Rim IS sutked up while bllll liquid In a portabla 
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To reallis tho fundamental definitions and then to 
construct standards la a task requiring the moat re- 
flnsd physical work bul once tbs nnlts are realized 
or known In terms of tertain atandords whieh may be 
reprodueed readily and used In tbe laboratory aecn 
raey of measurement follows withont dlffleulty The 
standard call enables ns to define the volt aa one of the 
fondsmental nnlts In addition to its gineral utility for 
electrlial teatlng Various phyakista and the InvestI 
gators at the U B National Bureau of Stnndar la have 
made a careful studv of various types of these rolls 
and It la their opinion that the standard cell has pre 
pondsratlng advantages over the coulometer aa a fun 
dsmeutai standard However aside from this matter 
bf defining the fundamental unit the present (ondl 
tlon of the standard tall and Us eonstmetlon and test 
Ing preaant much that la of Interest 
The first standard cell or rather a conatant cell In 
terms of which electromotive force waa measured was 
the Danlell cell where sine in s porous ]ar containing 
alnoeulphato solution served os the anode while the 
eathode was copper In a solution of copper sulphate 
This cell was and la very useful ae a constant sonne 
of current na In telegraphy having on B H h of 
nbont 11 voltn but oi a etandtrd It was supplanted 
by tbe Clark ceU devised by Latimer Clark In 1872 
In Its original form the Clark cell consisted of a 
teat tubs containing a mercury electrode covered with 
a paate made of mercuriona sulphate sine sulphate 
erystala and solution while shove to form the second 
electrode wee a rod of sine In a saturated sine snlphste 
solution and in contact with an exieaa of sine sulphate 
erystala With an B M P taken oa 1 434 volts at 
1C dag 0 the Clark call found wide usefulnesa and 
varlotu Improvements In tbe materlsis and form of 
construction resulted espedslly the evolution of the 
H type oontalning veawd and tbe enbstitutlon of alnc 
emslgem for the sine rod due to Lord Rayleigh In 


of neutral /Ini sulphate erystala and over all waa a 
solution of zInL lulphat^ Bi mewbat different types of 
conatrucllon wcie adopted in different loiinlrka and 
In Germany tho value of 1 4128 volte w-w adopted for 
the K M I which Is nesier lorre t than the United 



States legal value Mention here should bo made of 
Ihe Weston cell brought out In 1892 which alnie bss 
Uen widely used and aludled both Indcpendeotly and 
In connection with the Clark cell Tn tbe Wiston cell 
cadmium and cadmium sulphate replace tbe zinc and 
zinc sulphate of the C lark cwll and tho change of the 
C U K with temperatnre Is so small as lo be praitl 
cally negligible Per this and other points of advan 
tage the Weaton cell with Its P M 1 of I 1026 vnllb 
Immediately found » place in the testing Isboratoiy 
Now while both of these cells could be made with 


■bown In 1 Ig 2 at the loUom of the left limb Is 
weldel to the platinum lead wire and replaces the 
nieicuiy This type also has been extensively used 
l> the Bureau of Standarle The preparation of Ihe 
c lie nil als an 1 the construction of these cells Involves 
the moat painstaking rare and the following of moat 
detailed dIrerllmH aol of equal importance Is Iheir 
I sling In the ( lark tell eBpeclally the vailatlon of 
tl c E M I w Ith temperature requirea special tom 
I eraturereg listing apparatus which enables the tern 
peintiirc of tbe oil both In wbleh the cells are placed 
to be mtintelncd constant to cvlthin 0 01 deg C This 
Is install d In a basement rocmi of tbe Bureau of 
Btandarcls where tbe tempciatuie for tbe greater part 
of the year can be controlled anininatlcally within 1 
I R or 2 dig Ihe IlIuslnitlOD and diagram show the 
aiiangc.ment of tbe comparing baths and tho regolat 
Ig device which controls the Umperaturc The varl 
c IS cells to be testcsl sr Imnieised In tbe heroaene 
laths and their B M P Is measured by the patent I 
I mi ter method using a very see urste potintlnmeter of 
to 000 ohms Tc>slstenre and a sensitive galvanometer 
so that a dtfferen e of OOOOfll volt Is plainly 'ndlrated 
cn the scale In this arrangement a storage battery 
arranged across the terminals of the potentiometer 
Iiovllcs n constant fall of potential Now by adjust 
li g the rolls of tbe potentiometer points can be found 
wbrie there la no deflection of tbe galvanometer show 
lug that Ihe fall of pnlei Hal of the slaudard rell la the 
same as that over a urinin proportional part of the 
rislslancs of tbe [ uli.ntlotneter Both Clark and 
Weaton cello thus were checked against each other 
and as a r suit of n large number of cxperlmenti and 
observations It was found that taking rare that Ihu 
mer irloua sulphate wna pure the remaining material 
of requlalte quality cociM be obtained readily so that 
both tyiea of cells aie reproducible to within 2 or 3 
pirts In 100 000 Thcae cells properly coustru ted gen 
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cnU >7 rMLh a eoaatant Taliu wtthla a tew daya aid 
their F M F can b« depended on within the ahore 
Ilmimi for at leant a rear 

The Inreatlgaton at Waahlncton hare atodled not 
only their own calla made In varloui waya bnt alao 
thoae of other inreetlaatora partlenlarly thoee of the 
nel hsanatalt the National Fhyalral Laboratory of 
Great Britain and the Laboratolra Cenlmle d Blortrl 
I ite Lomparlsi n with the tella of theae Inalltutiona 
having been made both In Europe and In Wnahlngton 
The (on lualon aa* reached that atandard lella could 
be net up by dlBerent Inveetlgaton whlih will agree 
to within a few parte In 100 000 and that they can be 
(rnatruited and tarried tonalderable dlatancea even 
on ahlplioard If ordinary prerantlona aie obaerved 

In the preaent londitlon of the atandard cell the 
national laboraloriea tan eetiire the desired tecamoy 
and n prodiu IblUty and this extending In turn to the 
secondary itandurila mnat have Its effect on electrical 
tneaHurementa If It la nut feasible for tbe national 
laboratorloe and bureaus to couatruct theie atandard 
ctlla for ordinary testing or manufactnrlng labors 
torlen It baa leen tuggisted that they might supply 
Ihu materials of the requisite pnilty and thus obtain 
substantial hurmony as the mere following of the 
spe in atlonh Is not dllBcnlt while leatlng and tertlfl 
cation b} I he Bureau would be a aufflcleut guarantee 
of aciura v Ihe Weston cell which undonbtodly will 
be stU tel us an International atandaid of B M F 
at tin It mil g (ongiraa though possibly without a 
legal numerical definition of Iti voltage to enpplant 
the ( lark lell of the presenl definition has now been 
demonetiated os a conveulent standard and one easily 
repTodiirll le with exa tnesa It Is for these reeaona 
that many phjilclsts especially those In America wish 
that (be volt as defined by the elsndsrd cell shonld 
form with the ohm the two fundamental electrical 
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are hxld lo own or control 1000 000 acres of guayule 
lonils and there aie other large Interests besides these 

Th rate of icnsun ptlon of guajule la a subject of 
Intoresl an I Iniportanci With several well equipped 
fa Idles In active opeiallon wirklig at least a part 
of the til ie both iilghl and day tl c Inroad upon the 
Miipplv IS i matter d( mao Hug consideration AlthougU 
Ihe air ago above Itcd aeems large tbe fact la that 
nlv paifs ficorcd altxiatlona of these laige holdings 
a tuilly prodnee the plant the foothills especially of 
lime tone foimitlin A single factory may conaume 
10 000 tons of guayule nhnib in \ year or approx! 
mutely 10 tons a d ly This may represent the growth 
oa Kiiyahcrc from . lo 100 acres of land Ihe num 
ber of plauts on an acre sad the weight of the Indt 
vldnnl plant vnry so much that no constant figuies 
can bo glcen One niav find on guxvule lands a stand 
of rioiii 1 000 to .000 plants to the acifl and the 
I lants welhh xnywheic up to 10 pounds (very large) 
inbably th majority of the plants taken weigh dry 
from 1 tc I p lends Ihils on an acre we should find 
frem torn lo SOiu pounds of the shiub If we call 
Ihe average yield two Iona per acre we mu) eatlmate 
tie area hcrveitcd it fifty acres for one days con 
M nitlnii at a laige faitiry 

IM lie Ihe fact Is patent that tbe supply of guayule 
h decreasing iiid must iilllmately bo exhausted the 
opinions of experts place the date some at ten some 
nl twenty ycaia hen e I irge facCorlea running atead 
lly at Parios lorreen 'cdlilllo and alaewhere using 
the product of no lew llan 100 acres every day the 
activities of the ampa whlrli Ihe traveler may see In 
a doxen plates lu a livs Journey the bales of the 
shrub piled high by the ildli g awaiting shipment all 
point to the Bpi>edlly apt rose hing day when the te« 
lories must shut dow n for want of material 

This inenaee to the I lalieas Interests Involved Tuts 
1(1 be n (verlookcd oi Ignored To piovlde a con 
tliuius rop upon whiet ilie buaineas couM depend la 
an Idea Hint hxa -yppealcd not only to the members 
of Interested corporati ns but also to private land 
boldera who apprecitil I tbe Income prospective from 
such an cnterprlee b xpcriments bera and there have 
been tried and varlona opinions have taken form as 
lo the prospect I hr moat notable of these expert 
mrnte was that e ondu It I at the Instance of the OSntI 
iinntal Mexican Riibl e r Company who recently estab- 
Ilahed an elaborate Irpartroent of Inveatlgntlon at Oa 
dies Mexico and spent mu b m ney In forwarding tbs 
work Although lea than v year wm allowed for this 
large task the time suflie cd In show aome Insuperable 
obstsria to the cultivation of tbs plant on anything 
like an economic scale 

In the Brat piece the ilow producllon of seeds end 
the care required In thslr planting and tbs rearing of 
young plants make the procedure uuprofltabla tram sn 
economic standpoint With a poMible germination 
rats of 10 per cent of the seed sown the falhiTe thrangh 
one eauM or another of the ynnni. seedlings to psM 
Ihe InlMal stages of development the ranke of the 
} ing pianie again depleted by peat or paraNte, tbs 


kn hy seeldsBts w In tho proesss n( tnasglsattaK 
and a tew sahsaqntnt vie i ssi t ads s both possilito ami 
probable msks It donMtel vhstlMS one osb ernnnt on 
u mnch m 1 per osat of the sssd down to Bsturs 
plants even under tbs most teTornhia eondttloaa Ont- 
tings mostly tell to grow oxewt fram portloas of tbo 
roots or stems bavliig part of tha root systMU In eon 
nectlon with them and only nndor oartalu eimdltlons 
of Irrigatlem even then os In the oaa of seedlings tbe 
cost of the operation eseseds its rains Irrigation Is 
quite essential to the starting sithsr of seeds or ea^ 
tings and In tbe snhaeqnent growth tbe rapidity of 
develcmmsnt depends upon tbe Quantity of water sup 
plied 

Rut the rapidity of devalopmsnt le In Inrera ratio 
to the formation of rnbbsr In the dona Plants 
grown under Iriigstlon grow rapidly and attain In 
four years a weight of six pounds or more bnt the 
lubbor content In such plants Is practically ail while 
In native dealt grown plants It Is sbont 10 per cent 
of the dry weight If however water Is withheld as 
under deart eondltlona the plants grow very slowly 
and It is doubtful whether n crap could be malured 
n ueb under twenty years Ofrouraa rubber la preant 
In deart grown plants at an age much lea than this 
but It le a question at what age plants may be most 
profitably taken though certainly not In laa than ten 
yean 

Reforatatlon by natural proceoa must ba very 
alow and ai In tbe caa of the lumbar forests of the 
North the second growth Is never aqusl to the first 
A guayule seed In tbe desert has about one obanoe In 
ten thouund of coming up and thereafter danger 
from draught dtaeuM and aocldant make Iti hold npon 
life exceedingly uncertain The only hope of prolong 
Ing the bualnea eeemi to be ima barveetlng the plontn 
that tha roota are left in the ground from thea new 
■boota will aria and In a few yean poalbly yield an 
other crop worth the taking How long tbie procea 
can be kept up | rofltabiy ie at preant unknown How 
ever the gnaynle rubber Induitry eame deetined to 
have Ita day and pau out 

rhe above itatementi are laened only after much 
obeervatlon and experiment the detalle of which ar^ 
Boon to be piibliahed In a book under the joint author 
tbip of Ihe Inveetlgaton 

A 8 000 TOR rxnno XAOsm 

After the Quebec Bridge fell Into the river It was 
found that the ipeclal member wh'ch gave way had 
failed under a load far below that which theoretically 
It ehould have carried The etat of which tbe bridge 
vu built was of excellent quality and In tbe com 
proulon member which doubled np under lla load 
there wax sulllclent steel for tbe purpose If It had 
only been aSMmbled and braced together In the proper 
manner to develop ita full strength Tbe englncera 
who built the bildga believed that the box like form 
Id which the plates of the bottom tbord had been aa. 
rcmbled and latticed together represented the otrong 
cat form of coneti action They believed that tbe let 
tic Ing was quite suflIcleDt le hold the deep webs or 
plates of the cbord In trne line nnd pravent just that 
very buckling which brought about tha fall of tbe 
bridge 

If we take a one Inch cube of steel of tbe eame 
quality uy as that in the Quebec Bridge and anbject 
It to compraalon tu a testing machine It will begin to 
give way at a certain maximum load which repreanls 
the ultimate coraprealve strength of the material If 
we take another piece of tbe lome steel one Inch 
square and six tneba tong and sabject it to com 
prealan in tbe direction of its longer axis fallnra 
will take place under a load leu than that which woa 
neesaary to datray the one inch oube filmllorly If 
we take mother ipeclmen one Inch eqnere bnt twelve 
Incbee long there will be a etlU further deoreaa In 
tbe oomparative comprealre strength of Ihe epetl 
men Aa tbe length of the snooeulve ban teatad in 
creasa there will he a rapid decreaM la their ralat 
moe teUnre taking place not aa In the com of tbe 
cube by the actual crushing of tbe material but by 
the bending or bowing of the specimen away tram Ita 
longitudinal axU If however u tbe len^ of tbs 
speclmeni ie Increased auSlcieiit bracing he applied to 
prevent their buding from the straight line they wlU 
carry the earns maxbanm load or nearly so eg the 
first speelmen meaanrlng one Inch on every side 

Now In dalgnlng steel comprealoo mMOben. 
whether in the term of columns to support ths'walla 
of bondings or til posts or ehprds ter steel hrMgss, 
an effort la made to so tfe together tha anglaa, plntsi 
etc of which they are composed that tha steel will 
stand a compreoetve strsss as near as poolbls ta that 
which la nsceaary to crush a inie>bieh. cubs of thssaats 
steel Foimulw have ben drawn np baaed upon tests 
to destruction of bttlltup members of qompatmtlTter 
small Ola which are wssd in dasignliig ths Mg soaprss- 
lion mambms that are too large to be MMsd te nay el 
isttng tasUng mschtm All of ths large bridges whMh 
have bssB built lu tele country dUrlhg ths past tew 
ysan Ineludliiff the QaslMs fridge, htu* fiissa d«> 


Iisusc tnfttu teogUy afisgotes teWtA a iN li ft ii Xft; 
whan tfe IkltlnR ssMrxUft at ^Bsbss) te te nte 
tha cue too ablnily today ttm It Wn da nbd foaWua 
ocMtsrfiatlon nadag bridga halldain, tabt snly bars 
hut thronghett ths whets wsrtd. And sKhdagf shte 
ssQusnt tnveatlgatloti of the bridge paved thnt R wm 
overweight and that the lattlolag rihleh fMMd wm 
lUtetsr and mora openly dtotrOmted than In tfs juAr 
mast of many eminent anglneen woolA be oohsldsiud 
ate prsctlee ftlssttUnUetthstltths cHawnly 
accepted theory of lattletng wua eomdt the bridge 
abouM not have gone down Henoe than hM riasn 
a demand among bridgs soglnssrs far the aeulmo- 
tlon of a machine Urge enough to take the Uggust 
(ompnalon memban and test them to sbaoiute dei 
■trncUon It has eome to be undentood that eoly 
by thU mana will It he peaeltde to draw np termahu 
which Mil be abeolutaly reUmble In tha darign of 
compraalon members of unneual stoe 
Largely as the rault of tbe agHatlcm of this sub- 
ject the United Btetes Oeologloal Snrrey U hdrihg 
built a mammoth toting machine which wiU hare ths 
large capaolty of 6 000 tone. This powotul pUnt, 
which forms the suhlset of our front page uo* 
graving la now under coBstrnetlon ter the 8tni» 
tnral Mnterlali Tasting Leboratorlw of the Oeo 
loglcral Survey hy Olsen A Oennpany of Philsdelphlg, 
The main purpoM ter which the msehlna U being 
bnllt la the testing of large hlooha of atone used tor 
hnlMtoig pnrpoBM by the United Btotw govenunant 
U WM also desired to obtain date regarding tbe 
strength of columns of brick concrete and etrnctaral 
steel Originally daigned to take members U feet In 
length tbs machine Is now being built to ancommo.^ 
date apectmeae up to OS test In length It will have 
s total weltfit of over 100 tone and Its height above 
Its foundalTon wUl be 80 feet With a view to nhlbtt 
mg Its great proportions onr artlat hu shown how 
tbs mschlne would appar If It wrere srectsd at ths 
corner of Broadway and Veaey Street adjoining the 
aontheast corner of the old Aator Hona which la 
shown In the illuai ration Althongh the machine hu 
a total comprealon capacity of 6 OOO tons U will not 
ba capable of crashing to deetractlon a chord eectlon 
of the Quebec Bridge or of the recently opened Qneens- 
boro Bridge In this city The drawings of thew two 
aectlons have been Inlrndueed Into tbs pletnre msrsi'* 
to show their hugs proportions The Quebec Bridge 
sec tlon le shown adjoining 8t Paul s ( burebyard and 
the Quivnsboio Bridge section Is shown within the 
testing mschlne wbow length la suRclent to Include It 
During tbe present Congrta a bill wai Introduced 
but failed to piu aatborlstug the conatrartton of a test 
Ing machine by A H Emery wbo bnllt the relebiuted 
lOUton testing machine at Watertown Aranal from 
which Burb great benefits have been derived This 
huge machine which will have a capacity In eompro- 
alon of It 000 tons and In tension of S 600 tons will 
be able to handle apeclniena one hundred feet In length 
Its total length will be 163 fast It will be 16 feet In 
width Its weight will be about 8 600 tons and Ita 
cost would be $1 710 OOO Had such a machine been In 
existence during the design mid conatraettun of tha 
Qnebeo Bridge It le safe to say that tbe utastrophe 
would never have occurred 
Returolug now to the 6 000-toa Olsen maohine es 
terewlth Illustrated the haw eontalne a bydranUc 
cylinder or ram of t OOO square InchM cram ea r tienal 
era npon which Is placed the lower platform From 
tbe four oornere of the baa extend four huge varti 
cal soTuwB Huh 18H Incba In diameter and 73 teat 
I Inoha In length At tbalr npper eztremitla they 
pam through a maaslvu upper bead and am provided 
with tour auU which are Operated etmultaneooaly fay 
maaqa df cenring The maximum clearmnoe between 
the upper oud lower heeds le 86 test and the hands 
are each sis test squars After the monher to be 
tested hu been pieced on the lower bOad tbe uriW 
head la brought down to a snug bearing on the top 
of tbe meinber and the pressure Is then apMled by 
meeu of s triple plunger pomp oopneeted to tbe mnln 
hydrauUo eyHnder In tbe bna of the aeriilne below 
tha lower bend, Which to eeoun gh avon dtstrtbotten 
of pregauM, Is proridsd with h bnU-gud Bodhst hsiuc 
Ing The dstermiuntton oC Um p r ss sn rs Whlfh Is bw- 
lug oppUsd to ths msmlHr tbstad ig nsrivsy gt hy 
msnM uf a sat St steaAgi^ letrei* upon which to 
walkhsd 1/M of ths tntnl lend on ths guht sytfsiAa, 
ths ndnotlon hrinff gseiirsd hy mssM of n Msteh gM 
dlnyhngnk Ths grttylring hsnM h» hgteMril by mssMl 
«C u Mtomnlionlly operated wgtiht, and ^ is mw 
vUsd with n deride by wbloh qsnMorwsl|htg of gos 
mUttM pounds ensh soy he uBs essnlvsIy HppUgd Thm 
mgifiilits wtU atthd am n teotenUto «t (iMdftU 

Qltb test bshra tM Mjw flhe, and thn tcf M t|fi|pM 

ehhm Mil he dhsM Miwtyiwd ftgt nhem tM 
The ninfn hpdgMlte dy^mter Is fifty hg 

stet; «M hPM bf tM Ultdhah ante gtegfg 

oter twenty taM Ttp osatraot sg||k ter mi npc|||m 
of gt isMt hanthtfd dt hM-psy agot ter nht 10 # 

fifty tefig Mi^ # te tea |«lt gapn#!; olHMfi td^ 
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Ti* ftHkitb dlneiwloa hM no iwl axlatencfl In tho 
MOM 'in vlileh Um otUninl world tlint we know by 
nenoe ti ov eeniw hae rani nslntaBon it la a phUo- 
wnUonl ind met^^hyntenl eonception, whone notnnl 
•kliUiwn onaint bo domoantrated by obaervatton or 
Iqr l 0 |deal roaaonlng. The axtatonoe of the tonrtb 
d Im enaUm la retarded bx aome aa In a hltta degree 
PIbbabla. and na famlahing a baala for metapbyalcal 
magatlgatloa, and a Ueana of esplalnlng eotne phyal 
cal phataomana. tbe. ooonrrMioa of which, bowerer, la 
not vUTaatUy admitted. It may alao, Uke any anp- 
pentitoa, true or tame, be made the hypothMla tor 
matbematloai qwenJattona, which are comprehenalble, 
howerer, by the rery mnaU and aelect nnmber only 
Who are endowed by nature with the ability to cope 
with original InYeaUgatlon tat the d^ln of the 

The word “dlrnenmon*’ m more readily explained 
thaai deOned. All more or lean clearly ooncelre of 
apeoa ea extending Indednitaly or Indnltely In erery 
dlreotlon, and of extenalon In apace there are three 
“dhaanalona’'— length, breadth, and thickneaa. Or, In 
another point of view, baring three fixed potnta from 
which to reckon meaaurctnent, by three dimenalona 
or meeanrementa we can fix exactly the poaltlon of 
any point In qauie Thua. If the ibree fixed polnta be 
the center of the earth, one of the polea, and aome 
other point on the anrface, aa the location of the 
Royal Aatronomlcal Obaerratory at Orcenwicb the 
length of the line drawn from the canter of the earth 
to the point in gueatlon in apace, aa a atar, bowerer 
remote, and the latitude and longitude of the point 
in which the Una from the center Interaacta the enr- 
hfCA will be three dimenalona, which dx exactly the 
potion of the point In space, or of the star Or 
again, atartlng from any point In apace, we may 
reach any other point by proceeding auccewively In 
three dtrectloua at right angles with one another 
Tbne. moving from the atartlng point, drat the proper 
dlitanoe east or west, then frora the point arrived at 
the proper dletance north or south, and dually the 
proper distance up or down, we reach the second 
polqt In quealton 

In all the weye In which the raeenlng of the word 
lg thus llloatrated we see that we can bare no fewsr 
and no more than three dlmraalona, but the bellerere 
In a fburth dlmenoton Infer Its existence from ansi 
ogy In one of the fallowing dednctlre procesaas 

fl) Ooncefre, we are hidden of a apace of hut ona 
dlmenston. A being la inch a apace would ha limited 
to a straight line, which he wonld concelre aa extend' 
Ing Indnltely In both dlrecUone. Hie only possible 
novemaut would be along this Vine, end If be encoun- 
tered another being, neither could pees the other If 
he Is really within a space like oura, although hie 
perception la oondned to one direction only, and a 
being In ohr apace ehonld lift one of the two balngB, 
and place him on the other side of the dret. the lat- 
ter would lose eight of the other aa eoon as the lift- 
ing took piece, end the movemeni by which ibe change 
of position bad been eflscted would he utterly unln- 
teUlglbla to him 

OoBoelra of a sjmee of but two dtanenalooa Ilka the 
flat anrtkee at a tebl« Belnga in such a qiaro eonM 
move aronnd one another, but one of them completely 
entraunded by othera would be Imprleoned by them. 
If, IS baforsi the two^lmenston apaoe la within our 
tfoA, and really dependa on tha limitation of the per- 
C^tlra fsonltlaa of the beings In question tho Im- 
prWdnad being eould be llfl^ by a being In our epww. 
anA-eet down outside of the beings surroondlng him 
nm latter wpuld loaa elCfat of him during tbla more- 
BMBt. and nottU not nadarstand how H had been 
arihtded 

’ thsaasappoaltleaa of tmwdtaaenalon qmoe and 
apaos. tba infertnea la drawn that there 
aotV Hklf jMurtta dttlMBsioa In our apaea, and that our 
<glqa«i^,<i It arRsa opty tram tho nmltattam of our 
lattailttaA 

gWI|pf)WtlM», fi6worer.>tairolva a faUl confo- 
rrlth ghyalqd eoaoaptlone. 
|lrtima*Hqr-|tw» and Mum Mona do not, like 
mm mm no anatruo- 

m taf'og* mmOwr They may 


in ttreadlmenatam qtaoe. however Uttle they extend 
exeept In one or two dtrootlona. A line or a plane 
■utfaee ean be eanealved only with apaoe around It In 
ewy dtanotloa. The auppoeltlon of a one^lmenalon 
or a two-dimenslaa space Is therefore Impooelhls ex- 
cept ea a mathematical abstnctlon. and furnishes no 
besls for belief In a fourth dimension. 

(8) The straight line, n one-dlmenslun magnitude 
ends In points, the square a twc-dlmeniion megnl 
tude, la bounded hy atralght llnee, one-dlmenslon 
magnttodes, the cube a three-dlmensloD magnitude 
la bounded by squares, two-dlmenslon magnltndes It 
Is Inferred by analogy that three-dimension msgnl 
tudae- bound foar^tmension magnitudes, although the 
latter are not known by us. Thua tho “tonr-dimsn 
■lonal cube" recelree a name, the ‘teeaaract," and Is 
oald to be bounded by luIios 

But there la no auih enelogy as la here Bhaumed 
All Unas end In polnta, although aome lines, like ■ ireu 
lar aroB, require two^lmenalonal apace, end others, 
like a corkscrew curve, three-dimensional hior are 
all two-dlmetteloual flgurea bounded by straight lines 
The bounding lines of clrclea and ellipses, for exam- 
ple, require two-dimensional spate, as much at the 
figures themselrei. Btlll further, aollds like spheres 
or eggohaped bodlee are bounded by tbreodlmenalon 
surfaces. There le, therefore, no regular progreseion 
which would lead ua to auppoee the existence of megnl 
tudee bounded by eoltda In fact sui-h a supposition 
Is Inconcetvabla The only poesibis boundary of a 
aolld la a surface, whatever be the number of tho 
dimenalona of space, 

(S) In the series of tho successive powers of a 
number, a, «f, o', o', a*, a may be mpresented 

graphically by a straight line, of which a denotes the 
length, o', by a square, of which a denotes the length 
of a side, if, hy a cube, of which a aenotoe the length 
of an edge. It Is interred that If we keep on there 
must be a magnitude lomspondlng with o', end lo 
on Indefinitely up to a* Such magnitudes are Id 
rompatlble with three-dlmenelou space, end suggest 
for their possible exIsUuce ‘ spaces of higher 

To thoae who here aome elementary knowledge of 
enalyllcal geometry or even of the use of graphs In 
a.gehra the origin of the eonception of spaces of 
higher order may be presentsd In a different way As 
an equation rontetnlng two “verleblea” may be con 
eldered as repruseutlng the locos of a series of points 
In a plane so on eqiistlua witb three varlabloe is the 
locna of polnta In specs, referred to three rectangular 
axes. But since, ea shown above, In explaining the 
word 'dimension,” three dimensions or costrdinstss 
fix defliiiiely and exactly the position of a iwint equu 
tlons with more than three vnriablee tranecend the 
■cope Of our geometry, end require for analogous In 
terpretetlon spaces of morn than three dimensions 

There Is no objection to the hyputheels of spsiiw 
of A "higher order" os a purely matbeuiatlcRl comvp- 
Uon, but this abstract supposition hss no bearing on 
‘ the number of dlmeuslona of actual space ss we 
know It 

(H) If we connect by a stralxht lino the upper ex 
tremlties of a capital V, we forni what Is called so 
Isonreles trlan^e If we connect the middle point of 
our line with the bottom point of tho V we have 
divided the tl-lsngle Into two trlanglee which are 
plainly equal It we w«re confined to Uio twoolhnen 
slonsl eurfece of which tho trlanglee are a portion 
wo could never move them about no as to apply one 
to the other, and prove them equal by lolnildcuce 
Not being under this restriction but being In tbroe- 
dlmenslqn space, we turn one of the triangles a half 
revolution on one of Its sides sod then the two figures 
may he made to coluclde Now there are many sym 
metrical eollde for Instance tba two hands, which 
ran never be brought into Menllcal shape tVa can 
not prove the left band equal to the right by putting 
on tha left the right hand glove But If we turn the 
right hand glove inside out It will fit the left baud 
Just aa we can prove twodlroenslonal figures equal 
by availing ourselves of the possibilities presented' by 
tbree-dlmenslonal space It le Inferred that In four- 
dlmenalonal apace, not only tbo glove, but the band 
within It. might be turned Inside out end made Idnnll 
cal la ebepe with the other band No explanation Is 
offered of the way In which en additional dimension 
would render such a everelon poealble, and If we could 
admit that U would do this we are not shown why 
the ecUwl existence of a fourth dtmonxlon followo. 
ftome fqnr-dimenslon enthusleats appear to belleva 
that gyrnmetrlnal foima In organic bodlea could not 
orlglnata withont a fourth dimension, but no raaeon 
is given tor this bsllef 

The four numhsred sections shove Include virtually 
all the llnea of thought along which the effort le made 
to sUWentlate the existence of a fourth dtancneloo 
MetapbyalceJ ctmalderatloaB ore sometimes added of 
tba uncertainty and possible Ineconracy of our con 
oaptlon of qiaoe. but with no luggecUdD for correct- 
ing, tbia Isaoearsey, and no argvment tor the belief 
' tat m tsUttk dtcMpalon Admit that tbe mtnd must 


Itaelf contribute en a priori eloment to all knowl- 
edge, end that tbe truth of thing! la not limited by 
the pbenomenel epprabensloo of them It does not 
follow that this spprehenslon le to be aeeumad wltb- 
oot demonstration to be false or Iniomplete In an 
Inyastlgatlun like the present one It U iiiinecenary 
to consider whether our loDiiplIuu of the non ego la 
snbjertlve or object Ive we iiiiiHl aii-ept the world of 
matter and of mind In whkh we live as our percep- 
tions present It to ua and aa It la Kencrall) conceived. 
No observation has ever dtoovircl the existence of 
a fourth dimension >ii space and it may safely be 
said that there la no reason for believing In Ite exist 
enre 

The theory of aparee of a higher onlcr as devel- 
oped In section 13) above Is entirely legltlranto aa 
an abstract matheniatlcnl conreptlon but furnishes no 
baala tor tbe supposition of a fourth dlincnslon lu oiir 
space it virtually asiumea simie ua we know It to 
be threo-dlmcoalonal yet from u siiggeatlon arising 
from thla theory apparently i for no otticr origin for 
the aaaumptlon Is to bo found) tlin four dlmcniilanlaU 
bare made apace aa we kuow it e apace of the hlgheq 
order for the same snaloglos and Infereucca on which 
they depend would lead ue to a fifth a sixth an nth 
dlmeoHlon A fourth diuienalon belonga (or rather 
four dimunslona boloug) to the theoretical four-dlmcn 
■ton space, but matbematlia riirnlahca nn baels for 
ascribing to our space more or fewer than three dlmeo- 
alona 

The confnelon of thought of the rour-dlmenalontats 
rbaracterlxM their writings on tho suhjei-t The moat 
thorough-going dovotce of tho foiirfb dlnirnslnn aa- 
eerie "There Is nothing mjaterlous at all about It 
From every particle of niuttor there Is a new 
direction, not connected with any of thoae which we 
know, but Independent of all the paths we ron draw 
lu space and at right angles to them all" U would 
seem Indisputable that a direction at right angles 
with nil the pathe or llnea that we <Bn draw In ipoce 
from any point would produce lines coinciding with 
ull the lines drawn from the point and thorefore 
giving no ’ now direction ’ But we do not need to bo 
oonv1nce<l that there le no 'direction ’ from which we 
are cut off, aud in w hit h we cannot dlrei l our percep- 
tlona. 

The attcmpled snaloglis desirlbed In section ID 
above nr« theee on which the four-<IlmcnrilonlHte 
ihlcfly depend, end they rely upon them to show that 
a fourth dimension would txplalit how a body may 
bei-ome invisible They sHsert that n body would die- 
Bp)«ar nn * entering the fourth dlmeimlon This ex- 
pression Is manlfeally iininfrillgible Kverj body ex 
tends coiiHlsotly In all the dlimnslona of spare we 
lannot think of It aa entering the dlmeuilon of 
length breadlh nr of Ihlckuesa or of entering tha 
fourth dimension it there were om But tbe dia- 
appearances prodiued as In seitinn (1) depend wholly 
on removal from the Ilmlled perceptive fsrultles of 
I he supposed obeervet-H but our normal perceptlona 
are unrestrleted in dlicctloii and extend to every 
point in nimce, unleaa ml off by dlatnnie or by an 
liilerposed physical obslruitlon If all tbe particles 
of a body moved In the new direction ' of tbe Imagl 
nary fourth dlmenalon the body would allll retain Ite 
length breadth and thlcknees and would Still remain 
within tho range of our pcnepllons. 

Tho nssertluD Is made on the authority of eminent 
niBthi.ninll'lanB that In apace of font dlinonHioiu 
there would be no obsirurilou to entering or emerg- 
ing from apnio shut In on every side as n tightly 
Phut box or room and the fourth dlmenalon Is re- 
lied upon 10 explain Hnpiu.sed mystcrloiiH otiiirrences 
of such entrance or emergence Tbo tnodlflcatioii of 
physlcnl Ians In spaces of a hlgbir urder Lhoso of 
unusual mathematical ability ninne can be expecteil 
lo undenrtand and In the sp. dal liiBtnino In qiiesllon 
no explanation la voiichsafcd I iitll sudi ex’ilnnatloo 
to given, those who can make no rlelins to exc optional 
malheinatlcsl talent will be unable to believe It poasi 
ble. In space of tho fourth, or of nny order to extract 
the contents of en egg or to pass an object within 
the egg and at the same time leave Intact the con 
tInuouB material Rlriiiture that we call the ahell But 
wbatovef may bo pniwlblH In theorctUal apacce of 
higher order wo need not accept an unintrlllgiblo 
fourth dimension to aid In the explanation of somo- 
thlng aqually unintelligible 

It may be said In conrlualon that the only * ex 
planatlon of the fourth dlmenalon that can rttaaon 
ebly be given. Is to eay that In the sense In which 
the expreealon Is used, the fourth dlnicnslun Is abso- 
lutely non-existent It i-ould have meaning only to 
designste tbo dimensfoo In nddlllon lu the three that 
we know belonging to the Imaginary malhomallcal 
hypothesis of fonr-dlmenslon space 3 ho fourth dl* 
menslon” has no relation lo the acliial niilvorpc In 
which our eeneetlone end perceptlonv arc cxer. Ised 
and belongs lo that realm of thought lo lie nnlcrnd 
only by the eetoct fow whme exceiitbmal gi>nlns In- 
ejudea ^ development of llu mathmiutliul magi- 
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oA^ma nAtvM it Kt&ii or raorooBAm 

1 lir ilcvlre llloiitrated !■ Intend**! tor nao In th« pro- 
iliiitloii ct nil kind* of nUtanir, whero It In poMtble 
to one ilie original an a model or where It In poulble 
In airBngr a model after the original Idea Itn prtn 
lIiiuI uhc. In In ropylng from life and exlatlng ntatnary 
It la Mpn tally uaeful where a llkeneea may be dealred 
and wbem variation of relative nlxea of the atntue from 
the moilol iiiay be neceaaary For Inatance a man may 
bo iiat *1 aa a model and hla eaart llkenens prodm»d In 
It atalue of any reaaonablo niM amaller or larger than 
Llie man liliuaelf 

1 he devlre la i-ompoaed of combined («meraa and 
lirojfitlng lantema whUh I (mil eamera-proJiK tore 
Thcae 


SelMttlflo AamMA 


i<h I 


Jaetlng lantamn, and ■enalmllr oalr two ^ A Uaaa. If 
the aUtna la to be amallar than tka npdM tho ' 


The ntatue U bnllt np or carved 
poInU by the Interaectlon of light beamn from the laa 
lern with correapondlng benma of the fiama marka or 
aymbola of (he aimaen, coming from the oaaera, which 
la now being need aa a lantern. Whkn the photo- 
graph* were taken, certain marka on tie^aeroan wore 
projected on the model by the lantern, 
were photographed on the platea of the cameraa. Whan 
Iheae platea are developed, and replaced 


ngM.ep.^ t«g|U^ the model. hoaoplM 1^10 ^ 
pealftoi and he woA fenrtriy ooagpM V 
model when iba pbetogtbpha wen takea. It fhlg part 
of the narfaoa of the ataine la teo far from Um aaator, 
tba diatanea da- tha blacik linaga of tika tettar O from I win apptar to 
tht right of the white l«ui«a pf the letter pi«}aet«t 
from S Bnt If tha enrfaee la too near the canter, tM 
faleok Image will appeaf on the left and tha wtdto 
Image on the right neroftiri, la making the rtatne, 
projeeted f 


menu moat be made to eolnelde, by bnlMIng vp or 
carving ont tha maUrial the etatue. LlgbU of dH- 
eolare may be need In the prejeetlag lartni- 
menu u heighten thn contraat of the two tmagea 
A art of negative pirtaa (the original platea) atay ha 
uaad in nil In- 




tlim win be 
f nperimpeaed 
by tha whlU 
mark I a g a 


convenient to 
uae, on ac- 
count of the 
poaltiva Image 
of tha model 
tbuB obtained 
The Bnlehed 
atetuary may 
be illuminated 
by aimply ue- 
Ing the cam 
ara - projeotora 
a a projeoUng 



«ht<h photo- 
graphic platea 

ure expoaed Thua pholograpba of the model while lllu 
mlmitod with the ncreenu are obUlned The eerwna 
arc tli)>n removed from the lantema, and the model lb 
It inlnatcd by the lent* ma or truni aom* outalde aourca, 
nil dash light or daylight and other photographa of tha 
model atm In the aatne poaltlon ara taken, to be need 
Id the llluminatlnn of the flnithed aUtue. Theae 
platea may be aion>d away In amall apaca for any 
length of lime and then brought out for the prodno 
tlon of the atntue of the model and Ita Illumination 
Thp method of producing the atatue, after tha photo, 
grapha have been Uken, U aa (OHowa After the 
platea have been developed and dried they Are re- 
tamed to their reepective poaltlona in the ai|pata-pro- 
jeetora. Then the InatmmenU are need o^ aa pre- 


QAXTUa gTAT^n X1A» «f nOTOOkAnT. 


and the camera need oa e UnUm. tha af«a marka w(n 
be projeoted on a aurfaee ioceUd In th* eaim poelUoa 
ea tba model when tba photographs wsm token. There- 
fore If both Inatrumenu are uoad ee linteraa, tba two 
projeLtlona qiurt opincide on n gurfetw located as the 
model fbnnerly woa. For Inauneo, sappeoe UnUm k 
projects lbs latter O of lU icrosa oa w modoL Tha 
letter O Is reflected to camera S. andTt^ impraeski 
the pbotographio plgte Is the tetter O Now with 
era S nsed oa a lantam, Ud with the dtfrtopad nega- 
tive In the same place as whan tha abetstfrapk was 
Uken, on linage U whits, of tha Uttef O, vpi he pro- 
jected from i. and will exactly cever ^ kniiff tat blaok 
of the letter O projected from I. fiat it wilt be naUesd 


model on a flat 
enrfaee, aa le 
ord I n a r I 1 y 


jectad on tba 
etatue at Jurt 
the proper 
angle end dla 


naan -of tha 
aUtne to tha 
original model 
Thus B pro- 
jected pteture 
and k aUtne, 
both of which 
bear Hkeneee 


eomhlned, pro- 
Ae dnetng a Mke- 
nags which 
' cannot he at- 
Ulned by plc- 

a etbtna U to be ninml- 

nated in tjiU wgy, a number of mnall projecting Ion. 
Une qikrt U InataUed in the exhibit place, at the 
proper engu and dlatbiies with reapec t to the stMue, 
to prodnee the proper lllnnlnafiaa Utoae projecting 
lanterna mart have the same optical BTrangement aa 
the etandard oameta-pmjectora nead la making the 
on rtatuefT They mey he InooDted In nmamentgj pM- 
enU, pedeetaia, wens, or eolumae 
mtb the ertUkdAl tUnmlnatlOn of the dUd«*< 
is a part of the eysUm, a moot nrtnta) art| bj). 

pseranoe U obtalnod 11 h|s two 
prodnood by the lUtnarr. 04a aaNb'n 
onnnair gUtoMX,^aad akdlMt 
e»Mt «Nb tliAljlartlbMtftit 








July lo^ 1909. 


Sctontific Aimricati 


*9 


tt» wmt nm n m fotwianra 

at tMi AxamYCia loatiTT 

ArwriM lA Mr iMk IftM, ths fflnt opportuaitr to 
vltMo aonqUoM Oighta In tho rlclnlt; of Now York 
dtr wan #Taq tiM pnUlc on Juno Utb at Monio 
tkrk. (bvoml nff niccwfal fllghta Woro mado that 
tar Ur, Qtann 


bm pmMt at tlin Fort Myar panda fronnd all tho 
aRornoon, walUng tn tha tiroiltnt mn. It waa a tor> 
rtIkcaUr liot day, and when the breoM cane It waa wel 
coined hy the weeutora, but not hy the Wrigbta, who 
reruaad to attempt a Ai|ht with their new raacbloe 
fare In an abaolnte calm The following two dayi 


na Current nupplruaent. 

The opening article of tha current BcPFLeMRin, No. 
1749, givea a deacrlptlou of a norel railway teatlwg 
niacblna Col Sir Fredprlr L Nathan contrlbutea an 
authorlutlve paper on guncollon and lla manntao- 
ture Marino producer gaa power la a aobjert rary 
niu<h in the en 



ployed for tbla tvwrtfht «»« by jwoin Uv(«fc The Martin gHder towed by an aatofimblle at Merria Park. la the aubjecl of 

purpnaa. the re- Thculiotafnph«liovatheflld«tUM<llu<tae«diind»*}liu(Ml7awtMtnUMhMi>w*4atwMid>UwMMottu««l Ttw m|w Imha ud the fUdet cwhol an Intoreatlng a^ 

wit-twing that It OiKMW»iP><-f.-ii<wftrt»ftrrtK«nIrlniew»«ti>km ,|Ha by J C 



ehtlled In the art 
win not attempt 
flight with an 
aeroplane aa yet 
eace^ ander the 
moat taroraUe 
egadUtoaa, waa 
ttwn^ oat by 
the ^nar# of thd 
Vnfltt taMMarg 
to try tbalr i;fa- 
dhiM lor theftnt 


aew Uplaur, ballt tur Ihe AeretiaBtie Noelety, at the ftoclety’a grminda at Morrie I’ariu 

yg, pOoPiifaiia waa na«oJii»»b»ror»Bakta* tha tcinilarliif the imelrcalitlUfht rni dour »b 

fo ntar nraar uxaunav im tovuuuvt or tki auonavtio fooniT 


flu.. Is tha aWfWHwm of Jane Mth at FOrt Ifyer, only abort fllgbta of a fhw hundred yarda wore fakea Tho only good accompllabcd 
ImttnM a llaht mat* asrana iifl at tha laat moment made, ^e onghie dereloplng InaulBcUat power to menta la the acalp manage indulged in > 

B Iipt nwBBB viwig ^ a* ™ In them, and the practitioner ehonlrt nrnkc , 

their aOa— Dr T O Cobb, In the N Y 


abe a llaht maa* arrewo ufl at tha laat momant made, ^a onghia dereloplng InaulBeUat power I 

taTadlmd^nl^ M ^ Ita ntober. make tunu. Some damage waa alao mmtalned I 

|L« 1 «t 4 maflMdrf. and moafotltaiiiMbfbhad dUflbUng 
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Scientific AmMkM 

A Him numtam. tb» globt ra tlw «Ml«r at tb» 4i»f«uiic kMt » tkM 

n aMHi HUVom nmsn pair at 4B-dcC bml |<T* thaaoUM at IlM hOTt- 

ilerful obJuLt lewon on tb« moromratn of the lontal ihatt to n ahoit sprlflit ihnft, awl * loaftlt 
ly be bad by any vlaltor at the Ainarlcan pair of dS-deg beral gmn at tha top of tba vprtiht 

< r Natural Hlatory In Naw York. Ttao rela- abaft tranafar tba motion to a abort horlmital abaft 

Che earth and aun are repraaented by a All tbeae abafta are earrlad on bteyela ball baaringi 

■ ted under the auparvlalon of Dr H C Bnm Tbe ronneitlon betwaan the abort horiaimtal rttaft and 

i r of tbe Tuuaeum The maehanlcAl detalla tbe azla of the globe la made by a pair of apaelally 
u vtiy arefully worked out by Mr 11 !• rut bevel geara so that white the axia of tba glebe 

I I Xpert mechanician on the rauaeum ataff rccelvaa ita motion from the dock, through the Inter 

3 tit reeciiiluK the earth la about four feet In mediate abafta and gaan the maelally ont bevel 

iiiude of paper and turning on Ita axla once vheela pniaerve an angle of tS deg >7 mtu treca tba 

ire Ihe aun In repnaenttd by an electrically vertical for the azla of the globe The cOmplaatantary 




Imir b u vciy arefully worked out by Mr 11 k 
lire ra an ■ xpert mechanician on the rauaeum ataff 
llic cl le tti reeciiilDg the earth la about four fret In 
diuti pter iiiude of paper and turning on Ita aila once 
In "4 bniira Ihr aun In repnarnted by an electrically 
Icllrl atriioptlcon lamp of 1 Oufl 
nrdi pcvkci which thrown a dl 
verg 1 1 beam of white llgbc upon ^ 

the HI Ir of tbe globe tunir I toward 
It The lamp la placed on a re- A ^ 

\ Mil, Blind In Ibr enter of Ihe 
I all uni the t. 700 000 milea which iKl* 

Mparate earth and aun are heio re f 

duied to a diatance of abont 14 feet 
Ihe light hollow papc>r nphere 
hhowing land and aoa la cairlecl 
on a atecl ahift euj portr 1 t y an WEI'jtlli 

In I fiame uhl h rrala u|ioa a rr |pPilE|s|K 

veiling wooden ring Thin ring, 
turning n a ball ra r reeta on a 
travclli K bciHo mounted cm lealora 
whlih roll upon the floor Thr rao 
tive power for the miniature world 
la a Howard steeple cIcKk anch ai le tiaed lu churches 
Ihe lock le Incloaed In a glaaa raao the pendulum 
nwinging In i lahlnct below The cabinet etanda on 
a cIi ulii wooden pcdcvlal and like the revolving 
wool) II ling below Ihe globe the pedratal rotatea on 
a ball rut a The dock lablnet also earrlea the ntere- 
npllion lamp ao that lamp anl clock rotate together 
on the flxrd laae The work done by the clock la 
probatly leiui than that which would be required In 
movlig the eight huida of a tower clock Ihe min 
ulehand abaft la not uaed and thin clock ateadlly 
luma only the ahatt naually employed to drive the 
hour hunda An the globe la required to revolve hut 


SeotlcHi throagb tba pkaaeuriiM 

angle (10 deg S) min at which the axla of snr earth 
le Inclined to the eetlptlc or plane of Ita orbit abont 
the aun la than maintained The axis of the globe le 
placed like that of tba earth ao that It polnu toward 
the poleetar la the heavena The tfobe la ther^ore 
made to turn npcm Ita azla once In S4 honn and with 
the same axial tilt as that of our planat and with Iti 
poles directed as are those of Mother Barth 
Tbe divergent beam of light from tha lamp bathes 
one-half of tha globe la bright light while the other 
la enveloped In the comparative gleam of the hall 
Thus the reenrrenoe of day and ta made plain 
to the beholder The equator of globe ta divided 


agf M ft ««ar IW aarAilim 44^ 

tag throat «aaM MJbMi ACM* mitt m 

eentral beam M Hilrt flMaetha BA Is 4 ataoftgftgrt 
of 14 bmoa sad fta eefigvoaifing tMrMlaai a* 4ha 
gteba would eolanlda wttli tha dhadaw Uaa tMM Oh 
leaa, la jaa^ that tea. ft# aarlh, fcowavar, hda ft 
oaa day baea cairlad forward mara thaa a aflUaa 
mtlaa la Ita path aMaad tha top. aad tha foarldlaa 
of Naw York U therefore hftlad te oaatfol biafo 
from the earn by aherat 4Mfl milea aad 4 atetfoa 
more ore raqnlred to brfatg ftla taerldlaa aadar tlw 
central boam, indkatod hr ft* tedew lla*, aad aa 
completot ana lavolatloa whieh we oall day aad alght. 

The parlod of 14 boon la oaUad tha 
aolar day whlla tha ahartor parlod 
la tha aidaraal day 
Tha onatoatly BortbpolattBf dk 
^ raoticm of tbe earth a azla Is alas 

rapraHntfd aad walntalnad by te 
gtoba thrangh a otavarly darlaad 

tha ravcdvlag woodaa ring batow 
tha gtoba a otroular rook la foak 
aaad. aad a aalUbiy preparttaoiad 
- tpor whaal gaara with tha nek. 

l*gaigS Ob tha tong horlacmtal ahaft la tha 

ehanael Iron there tp ffaud a earn 
^ I ' or dog, whieh revolvee with the 

loBg al^ Tha oan baa oaa tooth, 
whieh mgagaa with the opnr wheal 
at evaay rerohitlcw of the loog 
teft The ooBtaet of cam and ^yvr whaal gaarlag 
with tha raok movaa the wooden ring which anpporta 
the globe the dtetsnoe neoeeeary to pmeerve the poet- 
tloB of the exia of tba globa always pointing north 
Tha raqnlalto movamaat of tha tyavtllag ham la 
mada each day by tha mnaaora attendant Tha ad- 
vanoa of tha bam repraaanta the orbital motion of tha 
earth In ona day Oh the modal thla amoimCa to 1 
Inohaa All ronad tha plBaatarimn tbera to a ptotoot- 
lag hasdrall Oa tha lunar focw of the hsndraU a 
mrtaa of dlvtolcma to marked off each corrasponding 
to a day 171# whola clrole of tba handrail approxi- 
mataly Indlcataa tha tortha path aronnd the nn 



Tn ffUAT PLAmAiniH or noi anBiiaAB Honox or umqM BU WdW. 


once In 24 hours a pair of gear wheda to Interpoaed 
o that tbe hour hanfl i-hart moven as It would for a 
clock having 24 bourn nhuan on tha dtaL 
No dial la nacid however nnd tha alowly driven 
hour hand abaft termlnatea In a 4& deg bevel gear, 
just behind the lamp Ihli bevel mheel mecOiee with 
a almllar gear on tbe upper end of a vertical abaft 
which shaft therefore turnu In unison with the hour 
hand ^|toft of the iloik At the bottom of the vertical 
haft a pair of 4S deg hcsvel geoia trauemlt almllar 
motion to a long horixnntal shaft laid In the hollow 
of a 4 Inc b channel Iron whieh ronncccts tha /evolv 
lug pedmtal of the c lock with the travaling base below 


into twenty four i^aom with tracttooal Olvlalqaa for 
half and qaartar haara, and tha ifaadew from a wliw 
tn front of the tons ot the lemp drawn a marldlanal 
line upon tbe globe Thto ahewa tha advance of high 
noon In the center eg the UlaatoBtod cnirfeoe, ae tha 
globe inma contbwenaly frem weet to eeat. an dew 
the earth During te tbne the aertb to Btoklag oaa 
complete revolnUon oa Ito axla, It to aarlngtag on la lU 
vast tourney around te gOB. tha rate at thl| autloa 
has baea caloulatod by agtro a eaera as aba«t ft ftllaa 
a aeoand 

If te aartb did set ravafra atapad te gaa, «|m 
c-onptote axial revMUoa woald ba mads to JB hohia 


Th* te 'of ftatdraa to aMda< tato fto apaom 
tap tetete te fototte at a efoeft It teta wan 
only MO tea ft te ma, te divlatoaa tor 4an«ft 
degram woaM emreapaad Thar* ara MS daya ft ftg 
year aad OM deg to a ataeto Tba divlatoaa npn- 


BM«te ft* ten an ooeh amnar thaa te agaea ante 
ptod ft a d^raa Ihla might disetagaaey bMw aalS 

aaft ctf them toesreosM oa te dreto ft te teM ft 
foUowad rate At te m4 ft* ftft ^ 
la rrdatto^ ft 





SdMktiflc Americaiv 
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Ji^artmen{ 


n* gi<»wli>K jmuoltr of Umber demende economy In 
ItoMit ttd tti» employment of Mbetltntee for nood 
vtidfwmr poMltfle. Tble ii one of (be reoMU why 
woptfea fVMet on gtrlnii way to metal conetrnctlona. 
0^1^ aj|d non potent reaMU are beoauM the metal 
Mm la etrooger, leas liable to dcUrlorate, leaa com 
banome, and generally more ornate One ot the lat- 




ent cotiatrncttone, which la very IntereatlnK, U pictured 
In the aceompanylng engraving Thla fence la unique 
to that It la portable. The fence poata are built up 
into ah A-abaped form conaletlng of two aide membera 
A of metal tubing, which are flattened at their upper 
enda and bolted together, while their lower rnda are 
apread apart by a member B A central plate C la 
teatened between the upper enda ot the mombere A 
and la necured to the member B by meane of a wire 
Thla plate 0 li provided with a number of openlnga B 
to receive the eyebolti F The fence wire le atrung 
tbrangh tbaae eyebolta, the uppermoet wire reeling on 
top of the plate 0 In the slot formed between the mom 
ban A It daalred, the eyebolta F may be diapenaed 
wHb, and the wirea can then be atrung through the 
aparfnraa M Am the poeta are merely e«t on the 
greqyid and not Imbedded In It they may lie moved to 
any dealred poaltlon The Inventor of thla fence hoa 
called odr attention to the feet that the ground on 
each aide of an ordinary flied feme becumoe a breed 
Ing plaea for weedi, briera, and undeatrable graaiea. 
wbpoa aeeila ripen and are epread broadraet over the 
adjoining load The portable fence however may be 
moved to one aide when the field le being plowed eo 
that evdry foot of land may be enltlvated Mr Cahin 
Wlleon ot 1004 Park Avenue Klibmond, Vo bee le- 
cured a patent on tble portable fence 


The object of the Improved hood for etrlnged mnaltal 
Inatrumenta which In pictured In the accompanying 
engraving la to enable tbe player to atrlng the loetru 
ment when necenaory wltbont loaa ot time Tbe pega 
on which tbe atrlnp are tightened mny be removed 
from or replaced In the head withbnt detaching the 
airing and In caoe of a etrlng breaking a new etrlng 
map gnleklr ba applied It will be obicrved that the 
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tnnad. Tbempon the peg la Jammed Into the bole 
ao on to pravont It from tnming It la tba object ot 
tbe Inventor to provide a number ot pega each wrap- 
ped with a atrlng ao that In com of a atrlng breaking 
the old peg may ba lifted ont of tbo head and the new 
etrlng and peg Inaarted in lu place. In tble way the 
operation of replacing a atrlng will conaume a mini 
mom time and will not eerloualy Interrupt the playing, 
parUcuIarly In an orehentral prodmtlon The actual 
Uma eonaumed In taking out a broken atrlng, putting 
In a new one, and tnnlng It la IE aecond* The opera 
tlon can be performed In tbe dark The holee and the 
notehea for tbe page are tapered to loircapond with 
the taper of the peg eo that when the latter la light 
enad to a onfllclent degree and Jammed Into (he bole It 
will be held In place with the reqiililte frirtloii The 
conitrnctlon doee not limit the head to any partlmUr 
form It may be made plain aa lu Pig 1 or with the 
uiiial fancy ecroll aa Indicated In Mg 1 Mr Arthur 
8 LeiUe, of Bapperton, Biitlah Columbia Canada, Is 
the Inventor of thla new form of head for muelcnl In 
Blrumanta 


Neat Vae ef raper. 

Oermany manufSoturee annually 42S 000 ton* of 
paper, England 260 UOO tons France IDO 000 tons Aus- 
tria lESOOO tons and Italy 120 000 ton* Hut the 
United Statee makes and iioes more paper (ban all 
Bhiropa, the annual production omountlng to 1 110 000 
ton* A French Journal inantlona the following imvel 
niea of paper In America 

Roofs of paper and compraiaed wood pnip have 
proven ancceaefol A Chicago flmi tnakea paper gar 
ments which are ao light flexible and convenient thnt 
they are largely used In hoopltala The paper la made 
of the bark of the paper mulberry tree and la tub- 
alaed and finely craped Several ahoets are Ruper 
posed and sewn together The garments have narrow 
woolen bindings bnttona, bottonbolee and other faat 
enluga Paper clgara are made by aUeplng paper pnIp 
for ten days In a deioctlon of cigar clippings paaaing 
It bulween cylinders and rolling the aheeta Into tbe 
form ot a cigar 

Paper boltlea and grain bags are made In Phlludel 
phi* A recent Invention la the paper horsenhoe 
which according to the Inventor la more durable os 
well aa lighter than tUo Iron shoe and ellrolDatea nil 
danger of injury to (he hoof aa It la attaihcd nnt by 
nolll but by cement Two Oerman engineers have In 
vented a lort ot reinforced paper composed ot papir 
pulp <anvaa lluen and raw silk relufom-d with steel 
wire The new material la light waterproof flrepronr 
and suitable for the construction of veaaela Including 
warahlpa aulorootillca and other vebUlea for rail 
ways, itreet pavements and many other tians 


PASIOOX VITB IBCkSLO BOLT 

A padlock aa commonly mode offora but slight set ur 
Ity against thieve* The loch Itself may be of moat 
olsborate conetruotlon ao that It la well nigh Impoeal 
hie to pick It but that maltera little when the dtsjr 
can be opened without tombing the lock merely by 
filing or sawing olf one of the acrew eves throiigli 
which the bolt la paaaed The weakuesa of the pad 
lock Ilea in the fmt that the arrew eyes and bolt 
ara unprotected Tbia wcakneea la very ilevcriy over 
come In tbe lock herewith llhiatrated by liavlug the 
casing of the lock extend over the bolt and strew 
eye* completely Incloalng them Tbe laalng la made 
In two form* one for double doors which la of 
hemlapberoldst shape (Hg 1) and the other for 
single doors, which hoe the form of a aettiuu of a 
sphere (Fig 2) The acrew eyes with the bolt 
liaising through them are abown In section In Fig 
3 It win he obeerved that tbe coning flla very 
snugly against (he doora and Ite toriu Is such 
KM to offer very little grip for a tool, should anyone 
attempt to force the lock The locking ineilianlem 
le contained in tbe bolt on shown In eeftlaiial view. 
Fig S The bolt camprlaee a tyllndrlcal Iran el A 
Into which le flUeil the aleeve B, the tatter being 
formed with a head C through which the key In In 
eerted Within the sleeve are the tuinblere and lock 
Ing dog mounted lu a pair of heade P which are 
secured to a central item The locking dog E Is ful 
erumed in the lower head P, and Is provided with a 
enrved extension agnlnat which the plate F ta preand 
by tba coll spring a The spring » < nnaea the upper 
end of the dog S to project through an opening In 
aleeve B and barrel A and to enter a recess In the 
casing of tbe lock, thereby retaining the bolt In the 
locked porttlon To unlmk the bolt It la necessary 
to torn the heads D within the sleeve B, so that tba 
dog will ba bronght Into register with the ilot Indl 
cated by dotted Hoes at JT and the spring O will then 
force out tba sleeve with the mecbanlam It contains 
t* the poeltlon Shown In Fig 1 The bolt may then 
ba drawn out by taking bold of the projecting sleeve 
The tnmWera which are mounted to elide In beads 
7), enter bayonet slots In the sleeve », and normally 
prevent the deg from turning until they have beeu 


forced down against the preneure of springs IC snfll- 
clenlly to enter the lateral cxteneloiie nf Iho bayonet 
slots The barrel ot the key le aloUed so aa to press 
the several tumblers (u exactly the required extent 
Then when tbe key le turned the tumblers and dog 
will be turned Any nuiiilsr of cumblnatlnna may be 



PADLOCK WITH IHCAflXD BOLT 


had by changing the depth of tbo bayonet Blot* It 
one eo desirua, he may change the combination of his 
own Iu(k by taking out the tumblers from Ibelr eoate 
within the heads V and transposing tliem from one 
iswitlon to aunthor Ot course In such a case a now 
Kny wuubl 1)0 rMpilred ao aa to depress the tumblers 
to the pro|ier degrue The Inventor of this Improved 
imdlock la Mr Ualluelu Fe-oln, 40 Stuyveaanl Street 
New York elty 

METAL HAIL BABB AND CBOSS TIE POH lAILWAT 
THACKA 

Time was when railroad tracks conslstcil of wooden 
mils faced with a strip of sheet metal Such lunetruo- 
llun seems al)surd to ns now No doubt the lime will 
(ume when our present track conslrui I Ion In which 
the rallB are sei tired to womleii ties will seem as 
absurd Tbe ohjcillous to wooden lbs are many and 
have so ofhn Issn referred to tn these columns that 
It Is not iioiBsiiry to enumerate them now A aub- 
elltule for the woodcuth eunstrnetlon ta illiiHtraled In 
the atioinpaiieliig engraving Tho rails are laid on 
metal boas plates ludiiutod at A Fach huso plate Is 
provided with a lluiigo uloug Its Inner edge whlih Is 
dennlisl by the blUr U It will bo observed tbal tbese 
huso plates extend loiigltiidliiNlly under tbe rails and 
form a couilniioiis aiipporl for them At frequent In 
tfrvBiM the laise pliitiM art (onnpiltd by meani of cross 
ths (’ wlihh all also proeldul with a flange along one 
tdge This flango extends downward as Indhatcd at 
It and Is linliidded In the halhisl of the roadbed to as 
to prnvldo in iinrhnr for thi th Tbe mils are secured 
l( the Iiusc jilctis and ties hy iiieiint ot i lumps R which 
are fastened in pliii with liolls J h» upturned flanges 
II Ilf the base plates ilfiird abiitini nts against whliih 
the liHlIast Is packed 1 1nis they gnord against lateral 
iiiiiVHincnt or dlitorilon of the Irnik while the finnges 
P of tho Ilea prevent limglindlnal movement or i reep 
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Ing The flanges P also servo as guard rails to lal.U 
and retain the wheels of a derailed train nr car The 
base plate provides a smooth aurfaic for the derailed 
car obviating Injury or shock which results from ai- 
(sr bumping over the ordinary tics The continuona 
bearing for the rairi provided by the liase plates pre- 
vents low Joints with tho resnltaiiL lininnierlng which 
soon wears out the track Mesers Mnrrsv A Temple 
and Harry 0 Temple of Berlin Heights Ohio hBVS 
Jiiat Bocured a patent on this He (.onstruuHon 
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Cost of Industrial Insurance 
Further Reduced Voluntarily 


By 


Hie Prudential 

Industrial policies now being issued have In- 
creased Benefits, averaging over 1 0% and will 

Give Many Millions of Dollars 

of Life Insurance more than the old rates would have provided. 

Over 20 Million Dollars 

Extra Life Insurance has also been added Yoluntanly to Industrial Policies issued 
since January 1st, 1907, and in force July 1st, 1909, with no increase in Prenuums. 

This is the Greatest Benefit to Policyholders 
Ever Granted by The Prudential, Giving 
More Life Insurance for the Money than 
any similar Policy Ever Before Issued. 


You want the Best in Life Insurance at the Lowest Gist 
Wnte to The Prudential State At;e Address Department 1 2 1 


The Prudential 

INSURANCE COMPANY OF AMERICA 

Incorporated u a Stock Coapany by tbo Stata of Now Joncy 

JOHN F. DRYDEN, Presideiit. Home Office, NEWARK, N. J. 
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msEB SAYUOHT. 

Then an a gnat many ihit ga to be lald In favor 
of and a few agalnat the propoeal to advance the 
(lock ly cne hour during the aummer montha A1 
though tie aiggcattMl hai go la ataitllog there la In 
it nothing It the lull roua nr famral aa aome of Ita 
irltlca have auggeatel The print Itial object of the 
movement la to apportion a larger part of the period 
of dayllgl t to evening real and recreation than In 
new loaalble In latitudea ambrarad by the United 
Btatea Undei prenent conditlona the loaa of the 
aorhlng day la ao near aunaet that by the time tha 
etenliig meal la over twilight baa (Mimmenced and 
the Btrebh of remalnini, daj light la too abort fv eoY 
lengthy outdoor aiorta or paatlmea of the kind which 
luquire daylight for their eierelae 

Tboae of ua who h ive apent part of tha aummer 
montha In northern latitudea where the later aunaot 
^nd longer duration of twilight comhloa to make the 
aummer eveninga the moat lengthy and delightful 
period of re reall n underaland perfectly well tha 
motive aol fiite of the argumenta whirh have led to 
the preaent a Ideepread mt vement In favor of what haa 
popularly (ome to be known aa a longar daylight day 
The evening la the Ideal time for outloor n reatloii 
The mind and holy are relieved of the atieaa of the 
day a occupation and tha cooler temperat ire whli h 
la a conalderatlou even In tha norlhem latitudea be- 
couea of double Importance In the more aoulberly 
regiona whore temperaturen during tha day run up to 
M or rven 100 In the ahade 

The proponed arrangement aa advocated by the Na 
tional Daylight Aaeoclatlon In thin country la tbat 
fiom and after 3 o clock in the morning rf the flrat 
day of May In each year until 3 o lock on the morn 
Ing of tho flrat day of October tha atandarl time ahall 
be one houi In advance of the atandarl time now In 
uae Tbia reenll la to be aerured by advancing the 
handa of the rlock one hour on May let and moving 
them balk one hour on October lat The change would 
Involve a ahortenlng of the houra of alcep only on the 
laat day of April Hubaeqnently through the aummer 
montha people «o ild got up and retire by the clock aa 
luiual and the reg ilar ache tula of rallroada factorlea 
and all ao lal Inatitutlona would be maintained aa be- 
fore The oily per eptitle dlflernnca would be that 
Inatend ot the twilight ending at from 9 to 9 30 It 
would laat fiom to to 10 80 ancordlng to the latitude 
an I the publl would have the heneflt of two or three 
bo im of daylight after the evening meal Inatead of 
ono or two houre oh inder the preaent arrangement 

t\e cannot quite igreo with the circular of the Day 
light Aeaoclatlon tl at no adjuitment of railroad achad 
ulea would be ncienary Borne adjnetment would ob- 
vIoUBly be neede I on the two daya which marked tbe 
opening and cloee of the longer daylight aaaien but 
with tboae two exceptionn regular achadnlea couM ba 
maintained w ithoi t lutarrnption during the IBO daya 
or more of the late eprlng lummer and early fall 
montha 

At the preaent lime there li a bill before the Brilidh 
Barllajlient which tmvldea for a change etanllar to 
that related above That the mattar ta being aerlouely 
regarded In that co mtry la ahown by tha fact that It 
haa the Indoraement of tha Fdueallon Coramlttaa of 
tbe London r ounty Council of over one hundred mnnl 
olpal corporatlona end town counclle ot tha National 
OODVentloo of Royal Biirgha of Bcothind r 
gboni two hundred lowna and ot c 
thirty ebambera of commerce aaeorlatlona and ehiba 
A elmllar bill la now before the Canadian Parllaaaant 
and the report ot the epeclal eomnlttae to whom It 
wu referred Mjt that In view of tha almoat unaalBOnn i 


SciMitllie AsttMteli 

■nppert In favor n( tho hUI and that Ha Objael ean hfl 
■0 eaally attained, thay ronaMar thaL U ghmiUl k* 
pat la force aa aooQ aa pMalbla tt ta probihla t^at a 
■Imllar bill which haa already raoeivod wUa Joaniat> 
lotto iudoraament will ba inttodneed In ITraara. 

nBviBAir fiAiRo n LMnoi AiB vsv im. 

Geographically consldared the Ideal conditlona tor 
the rapid Inflow and outflow of the popnlntien of a 
great city to and from ita builneea renter are tliat the 
city eball be leiatad Inland and that tho trafte move- 
mant ehall not be ebatrueted by any natnral topograptal 
ral faaturei am b aa are preeented by tha tea or wide 
and deap rivera or eetnarlea Jndgad by thia atandard 
London Paria and Borlln era admirably lorated 
wheraaa New York ta at a great dlmdvantaga In a 
diagram accompanying tha laat report of the London 
rraffle Branch of tbe Board of Trade the density ot 
railway traflla and Its distribution on the varlona mb- 
urban rallwaya are very lucidly shown The diagram 
waa drawn from atntlatlca ot tha railroad companleo 
of tha number of p umengera who entered tbe bnalaess 
(enter of London In the month ot October 1997 from 
all atattona within thirty mllaa ot tha ilty It In 
cindai tha number ot trips taken to the city by tbs 
aeason ticket holders The flguraa show that of tha 
9 713 668 persona who entered within a four mile ra 
dlua ot Charing Ctoss by railway In thle month S 
071 TRT nr about 83 per cent came from localltlaa not 
akcaeding tan mllaa from Charing Croae 8 6 per cent 
tntarad from diatancas between tan and twelve mllea 
and leui than 8 5 per cent fnmi dlatancea lying bm 
tween twelve and thirty miles from Charing Croaa 

An aoalyiUi of tha table ehowa that 3 331 301 paraen 
gen cama from tha flrat none whith la from four to 
ilz mllea distant from Charing Croaa and that they 
averaged 36 784 poauengen to the square mile that 
3 406 688 paoaengen coma from tha six to eight mile 
none and that the average was S3 7.9 paaaengera per 
square mile that 3 433 996 came from the eight to 
ten mile rone and averaged 21 ol2 paaaengera to tbe 
square mile Irom the ten to twelve mile sons the 
travel lonalsled of 843 780 paseengera who averaged 
6104 to the aquare mile 331 JI3 averaging 'OS to 
tha equara mile came fron the fifteen to twenty mile 
none and 107 614 averaglog 124 to tho aqnare mile 
come from the twenty live to thirty mile rone 

Turning now to the trafllc problem In New York city 
we And that tefore tha period of big bridges and tun 
nela Manhattan tolaad wna most nnfavorably altnated 
for the rapid an I (omtortabla handling of dally poa 
aenger IraAc Shut off (m ona aide by tbe aea and on 
two othera by broad and deep rivera tbe ilty waa 
denied those advantages accruing to large metro- 
politan iltlea In Kuropa from an Inland situation 
V hli h permit of tbe laying out of lines of railroad 
travel In every dire tion When tbe railroads radiate 
from tbe bustneis center of a city aa tbe spokes from 
tba bub (f a wheal tbe (ongeatlon of (ralBc defreaaee 
Ibooretl ally as the square of tba distance from the 
center 3 be flgurei quoted above for London ehow 
how quickly the outgoing crowds at night are diaam 
barked from the trains over one half of tba total of 
Hint mlllloni having left tbe cars by tbe time tbey 
have paased soma etx miles beyond tha central xoue 
in Manhattan however before Ibo era of bridges and 
tunnels tha greater part of tbe rush hour travel moved 
In parallel Haea up and down n long and narrow lal 
and and many mllea had to be covered before any 
relief wea noticeable The intolerable eongestlon due 
to these conditions haatened tho lonatnutlon of the 
aibvray which waa completed only Just in time to 
nave the tranapertatlon problem In New York from an 
abaoluto doodlock With tha approaching completion 
of all of the eleven tunnele and three great brldgea 
which havo bean built during tbe last daooda and a 
halt to connect Manhattan Iiland with New Jeney 
and Ixmg Island New York dty will be fhvarad with 
the diverging system of tranoportntlon which chaneter- 
Iras I ondon and other great cities of Buropa Tha 
epiendtd facilities for comfortable and rapid travel to 
tbe vast suburban areas lying to the east and west o( 
Manhattan era certain to art with a loosening up dftet 
uion the present roi^estlon of our elevated and ■nbwv' 
lines of travel in Manhattan It will naad only the 
construction of the Fourth AvenvM Una In Brooklyn 
with a tunnal banaath tbs Norrowa to Staten Island to 
place New York dty in praeUcalty es favorable a pod 
tton for all rouid radial travd as London Itself 
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Tbs poseessloa by tbe Dhtfsd BUtss navy of three 
■cout cralsera the Birmingham ‘tester and 
Salem absdntsly IdaaUcal la die and modd bnt 
driven by three dlBsreat types of anglBe pressnta an 
narivalsd opportuaUy for dstsmlnlag the rddlvn all- 
trund efRetaaer of tho three types hr naval p a rpad d 
3Fa are free to eeatat hewevar that the tedn wrttdt 
have already hosn earttad out etahente and ced O fy 
thongh they have kam, dd not deem to ha ophdUdte 
la fad tha tnrthar the teata have gone tka IMW hd 
wUdorlng do tha niattd obtdned oppenr. 




rk It abddWdhr V 

tfjhiid ays to m df Ydhd Ihdt tha ton 

odtd of tkmpdH^dhatt hd Vm 

tied It wid fhd tatobtldk ot |»a HdfiY iNftSHvf 
that tboy dmdd hd so, hd tmdotdnawhr* tot 
cgeaptlon of tha dhVepkitont doaiNitantloa trli|ii d$ 
RooklaBd and tho 3 rntor«d|$nmpdof tdnls dg 48 dAr 
li tba year, tbera wars todain ddturhtod ^otodito^ 
seme aooldaotd nod othecn Inddental to tbe oen^d«d 


flratlon as tar Bd the relattva merlti ot rwlpraeat 
Ing and torblna marltia angtnte ors oonearhad of 
PTovtona raautts obtalliad with tha two typm At tho 
lower apaeds or what era hnown in tha navy tt onto 
ing spatds tha reUprooatIng anginas of tha Btrmlng 
ham proved to be more eoonomlod hot at tha htghar 
■paoda and notably when tha ships wara driven nndar 
full power both tha Faraone and the Ourtla toehteea 
showed a maritad supertorlty In ooal eewamptlon, and 
diove their respective vHMla at eonaldera^ highnr 
maxtmnm npeeda Aa Car an tha poUtshod eOddi 4s< 
unw show there la not much to ehoess between the 
two lypaa of turbine aometlmes ona and semettmea tha 
other showing n slight advantage In both the dnndardl 
nation and In tha wnter-consnmptlon tridn 

It ta when we come to tbe longdletance trials at 
tea that tbe oonfualon beglni In tba coal-ooisunptlon 
teata which were carried oat a few montha ago dt the 
rats of 16 knots an hour tba Blnnlnghan abowad a 
ocal oonanmptton of eeventy-ona tons the Cheater* 
ot eighty live tons end the Bnlem ot ono hnndrad 
and Sevan tons a day Tbe dlapaiity between the eon 
sumption of the Birmingham and tbe Ohoater was 
not nnezpectnl but the consumption of the Salem 
was Inexplicable At the conclailon of tba trlali tbe 

Belem returned to tbs bullden yard and on open 
li g the casing It waa found that a loose bolt which 
had probably fallen by accident into the coatog bad 
bent over tbe edges ot a large part ot tho blading thei*- 
b obotrnctlng the pamage ot tba eteam and running 
up tba coal oonaumptlon 

Shortly after the conclusion of tha triala the Ches- 
ter and the Birmingham aalled for Liberia on tba 
roast of Africa and after repaira had been made on 
tha Salem aha waa dispatched to Join tho other two 
■htpa On the return trip the three econt* atarting 
from Madeira steamed aide by side for dve conawn 
Uve daya arroao tbe Atlantic All three were oaretnl 
to maintain tba earns speed and everything was done 
to render thla a fair llv»day trial of the englnea 
There was no attempt made to run at high apoad and 
tha average rate per hour for tbe live daya was II 8 
I DOta Tbe test bos fornisbed tha lateot bewildering 
coal-conaumptlon flgurea of tbe Inuy which have been 
obtained witb tbege vsasele for tbo rosolta of tba first 
see trials have now been conpletely re v ersed the 

Salem having burned aa average of nlaotyflve tons 
per day tba Blrmlngbam ona bundred and ten tons 
nod tbe Cbeeter one bondred and thirty tong par day 
Tba explanation of the revanal of form on tho Blr 
mingham and rhsatar given by tha odtesrs ot these 
ebipa Is tbat wbllt they were aaohored tot lha ooast 
ot Llheria Uio bottena of tbe ablpe becamo os they 
Blwayi wUJ do In tropical waters very foul On tha 
other band It was explained by tha afllGera of tha 8a 
Itm that while tbey were l^ng In the mud at the 
Qnincy yard for repairs they were at a gimitar dis- 
advantage 

Now In tbe fue to the above flgures It aiawia that 
something must have gone wrong with the Chee 
ter s tnrUnee a fart wtdeh will no doubt be deter 
mined ke soon as a he can get to a repair yard but tha 
moral of tbeee very bewllderhig raselts la that In view 
of tbo oBonnottt Importance to the turbine qaaotloD 
the Navy Department ahonld undertake a freob geriea 
of triala of these three ships In Whloh every etra 
ahonld ha taken to render the eondlUnha Identical 
Moraovar to* Hials abonld he to eaoh a leatth 
and ba carried on under such vsrytpg eondlUonn, aa 
to Battle beyond all qneatlen of donbt whlidi la tha beat 
type of drlva to InaUU in the totwe wntaklPfl ot the 
DnUed States navy Wa do Mt haaHltfa to tOnn that 
Utia la t»4ay tbe moat Hnpeiiaat quaatlon aOMUag 
tba phyakal ohasaotoriatlea oT to«‘tolpi to onr ngvy 
Ot tha raHdbaity of tha torbtp^ wbatotr It ha ^ 
Ftoaona ot Onrtla type toara taho dotoM whatovor 
«nd It te baonnat ot ltd rallnhltUy whan drivan far 
long parioda af Una at tell powar that U la vaatlp 
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awar M ona of ooti aanauMthHi sal ton qaadthm to 
aeal assniutpttoa la Inttalatatil^ reMnt hi ^ tPdtol^ 
of th^ of Mtum, ov toW Msaiitfnc dUfian^ 
dho mtot hnhMkt attmanta fti « mtoaMh. Vhmi 

tn* alitfar MbWiw wan tot 

aim ta eaqi «ta«taito)n I* 

la elidF tont tba damwd flat fnffitar dhambM* 

UMO ton Ihw pi 4«6(ftaY 
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^'inwitU ttfmuM v th« utama 

QJa Araatnl’ tfsrM a» tmr llM ««IM for tb« wt 
H gBilMI •! erwMOtii. 19AKK>,000 pouads 

«! littA cUorMto. Witt «ian ot eomiriTa 

iBiW^rt*,' (Ante on. «Bd OttM oMoMoali. Of tto 
diiN««f% wlwlr MToa-uatliB «m imperM, moot of 
H tnm 11ta|d«Bd i»d qooiMiir 
tfeo iMitwt plpo lino 'll! tto world U that whltt 
ntanda frooi tto Oklahoaut oil walto to Now York 
har^. At tbo jlioooiit Umo tbo oU Md of OklahoaM 
la tba aoat aoMoo In tha TTnltod Btatea. It la not likely 
ttat tta IbM win be put to Imnadlata uae for conrey 
tac oil ovor the whole dlatanoe. The complethm of 
tta ayataoL U racarded lathar aa a prorlalon for 
aaMrcemar. and to meet the future oonditlona, when 
tta YhnnaylranU and Weat Virginia Oelda ahall hare 
ban depleted. 

4ka Baal dlmeaalona of the grant drydock whieh tba 
lihUad Btatea navy In bulldlag at Pearl Harbor, In 
tta Hawaiian lalaada ahow that the gorernmant la 
wttely bntldlnr tor the future. Tha dock wiU be 
J.)U fbet long tron tha ooplag to tba outer all], 1*0 
teat wide at tbo top. and will have 85 feet of water 
emr the eutraaea Bill at naan high-water laral Thera 
Will be a Bill at the middle of the dock, for an Inter- 
Madlate oalaaon which will divide It into two docka, 
BTB foot and 588 feet long reapeetlvely 
Oa Jutr Btt the TTnltad Btatea RaOUmatlon Bervlee 
aanonnoad that the beadlnga bod met In tha great 
Onaalami tunnel, wbicb the government la building In 
waatern Colorado to carry tha water of the Ounnleun 
BlVer Into tha U&oempehgre Valley, where It will 
be uaad fOr Irrigntlon The tunnel, which will be 
eement lined throughout and will hare a flniahad croaa 
aecUon of 10^ by im feet, will be the largeat undei^ 
ground waterway In the world It li alx milea In 
langtb. and will oarry thirteen hundred cubic feet of 
water per aeoond Ita coat will be over 82,500 000 
Ob July IPtt the twin tunnela extending beneath 
the Hudaon Hirer from the Pennaylvanla rermlual 
Station in Jeraer City to the Hudaon Terminal Build 
lag In Manhattan, at Oortlandt Street, will be opene4t 
for opemtlou Tralna will run from a nva-lrack 
Btation, eighty feat below tha Pennaylvanla Terminal, 
to a Ore-track loop atatlon beneath the Terminal 
Building Aa Boon aa aoIBclent care can be obtained 
from the bulldere, the twin tunnel, running parallel 
with the Uudeou ahore Hue on tha Jeiwey aide, and 
agtandlng from the Pennaylvanla to the Lackawanna 
tarmlnala, will be alio placed in operation 
I’rom araxy point of view the round-the-world crulaa 
oC the batciaehlp fleet wea a pronounced eucceee, and 
tta crowning Indoraement of all baa been the recent 
aaaonnoament of the Aaalatant BecreUry of the Nary 
ttat the repair! to thirteen of the aixteen hntUeeblpe 
that made the voyage have been completed at a total 
oeat to the Kuglneerlag and tha Equipment bureana of 
850,880, or leaa than 84,000 per ahip Many were the 
pradlotloni of trouble, damage, and even diaaater, at 
the time of the atarttng of tba fleet, but not one baa 
bean fulfltled On the contrary, the benefit to the navy 
la tha Inrraaa* of Ita phyelcal eOclanoy and tha Im- 
provameat of lie morale haa been Invaluable. 

Jk toil waa reoently made in England of a ataam 
engine dealgned to work at preaaurei of aa talgb aa 
one thouiand ponnda per iquare Inch. According to 
our contemporary, fBngtneerlng, tha teata ahowed a 
ataam economy of 13 6 pounde par brake horio-powar 
per hour The engine la of the Inverted V type, with 
eight cyllndera, the hlghpreuaure two Incbea, low- 
prraanre Are Inrhea In diameter, each pair being ar 
ranged in tandem on two cranka. The etrohe la four 
Inoheg. the apebd. eight hundred rarolutione per 
minute Riroed Inbrieation la uaed, the oil being 
pumped Into the iteam on lU way to tha cylinder! 
In tha teat the ataam preaaure waa Bra hundred 
ponnda. ^mapernture 780 degreea, tha rerolutiona aeren 
hundred par minute, end the brake bona power de- 
veloped 3185 


ttltt a new to enahUng marine tnihlne engine pro- 
pallen to work at h*id>** efltoloncy, Mr Taausi Wada- 
gald, la a papor before the Northoatt Coaat Inatitu- 
ttoM of EagtaeoM and BtalptaUlldera, propoaae to nae 
a metiUIlo eaattg aorroundlng tto ueraw propeBer, tha 
Sorwavd and aft etida of which are flared Into bell- 
atttih with a o r qeaoa e ttonal area gradually 

oobtydotlpt fnma tte two mtda toward tto aeraw pro- 
ptngr. ttlf amagwan^ tbo fotward velocity of 
tt* avttli erUtt tt Imparted br Oa MetUmat pull of 
tto ahttlHidda, ttAdMtratod, uatu gt tto moot eoo- 
tnutod pari of tte eWmi^ wfaefa tta wtlar to acted 
aim by tbo aottw.propiftor.'tte vUtooItt rtooa to a 
1lttafttaai.^tta fttpiltor opafaMu -fa waior Mvlng a 



Amerlcaik 

KLECTMCITY. 

tt a Mottt lecture before the Royal InaUtnto, Lon- 
don. Prot Vr. B. Oalby ahowed that for long dlatance 
traetlan at opeeda under 65 mllee per honr ateam la 
mneh more economical than elactrlo drive, Bleotriclty 
pom p Bo a a an advantage tor high ipeed travel bacanae 
tbe power la limited only by the number of axles to 
which motora may be applied 

The largeet eleotrlcally-controlled awllch tower In 
the world hae juit been put Into aarrlca at Rrovldenre, 
R I , on Ibe New Tork, New Haven A Hartford Rail 
road Tha lower la equipped with 77 ewltcb levera, 
providing 886 comblnatlona. Ellaborate prerautlona 
are fnmiahed to prevent tbe giving of a wrong elgnal 
The power uaod la taken from tha feed wlrm of the 
railway, but aa a precaution two other aourrea of power 
are provided, which may be drawn upon In raae of 
rinergency 

The Old-etyle gaaollne lights which have been neni 
In Central Park are to be displaced with 1 4IM ot mure 
than twice aa many elertrlc lampa. A very artist Ic 
lamp post haa besn dastgned for the new lamps. One 
of tha objections to the gaaollne lamps was the fact 
that tbe leakage of the oil ruined tbe grase around 
theae lamp poeta Kurthetmore the lampIlghUra did 
mneh damage by making abort cuta through the 
flower beda along their routoa from one lamp to an 
other 

nom time to timo we beer of some enterprlalng 
amateur driving an eleitric generator by means of n 
windmill, and thus obtaining electricity without cost 
except that of the Installation and with it lighting 
hli houno and operating various household machinery 
Recently a Oerman company haa gotten up a special 
electrii generator equipment adapted to be ojiereted by 
wind power Tbe installation comprises a dynamo and 
a storage battery, the latter nerving to store the esi ess 
power uolll such time as It la required The apparatus 
la entirely automatic, and requires absolutely no atten 
tlon except In time of storm, when It IM necessary to 
reduce tbe sail area of the wind wheel A special 
rognlator used with this apparatus automatlcslly keeps 
n constant pressure on the lighting cinult this being 
entirely Independent of the aumber of rcvolullons of 
tbe dynamo or the condition of the storage Imitery 

One of the large now eteamers of the Orient Bleam 
Navigalion Onnipany plying between England and Aus- 
tralia has been provided with a model electric equt(e 
meat even Including an electric laundry riie wash 
Is first boiled In a tank, where the water Is kept at 
liolling point by mtwns of steam pipes, tben<s it Is 
tariied to a pair ot washing machines driven by an 
electric motor The clothing Is dried by mraiui of a 
hydroextractor driven at 6*0 revolnllons per minute 
by a 8 horse-power motor There Is a llecomlon ma- 
chine driven by an electric motor, which Is provided 
with a safety device to prevent the operator s flngerr 
from being caught under tbe rollers If Ibe Angers 
coma too near the roller, the motor whltii drives the 
macblne Is sutomallcally stopped The laundry Is 
equipped with an elecirically-driven ironing nisi bine 
and with several electric Irons 

Many hospitals In England are provided with a spe- 
cial apparatus for extracting Iron and steel fragments 
from the eye by means of powerful eiccctro maguuts. 
Tbe magnet employed has a core three feet lung and 
alx Inches in diameter of the best Bwedlah soft 
Iron Two hundred pounds of Insulated wire are 
wound In two colls about the core The end of tbe 
magnet li threaded to receive tennlnale of dllferent 
slopes to suit vsrfouB oonditlona. The magnvt is 
mounted on ball bsarlnga and can be moved In any 
direction The strength of tbo magnetic Held uisy be 
varied at will by mewns of a rbeosUt When used ut 
Its maximum power, tbe magnet exerts a pull of 3o 
pounds per square Inch at a distance of an Inch A 
special type ot apparatus Is provided for reclining pa 
tIenU. In this case tbe magnet Is mounted on trun 
nloni, and U tilted by means of eultablo gearing opeo 
nted by a hand crank 

A B!W fbsa ot sleetrical vorunm meter has reoently 
been devised It possesses a distinct advantage ovor 
other alaotrlo vacuum meters In tbe fact that It re- 
quires no Instrument for mcasurtug the current rnlst 
ance or Intensity The device coubIsU of a glass tube 
which commanlcatss with tbs vessel In which tbs 
vacuum la formed A wire passes ibrnugb this tube, 
asd tenus part of a circuit through wblc h a current 
of eonitant presnure to f»d At the center of the tubs 
a amall weight to atlaohed to the wire The current 
passing through the wire beats It to a certain degree, 
dependent npon the Intenalty of the current, and also 
upon the amount of heat carried off by tbe goa nor 
inunding tha wire An the gas la raiwfled It dlmlDates 
IsBB and Jess of the heat, causing tbs temperature of 
tbe wire to rice. The tncreesed temperature expands 
tha wlra, making ft eag. The glese tube to graduated 
m ttgt tte extmit ot the rag may be otsMrved. and 
tkati ttd degiM aC nrattotton to determined. 


SCIENCE. 

A Msr parasite which attacks the Tins at the root 
was discussed at tbe Acsdemls des Scisucea by M 
Qulgnard chief of the l.ollcge of Pharmacy It to 
deslgnattd clandnitlae,’’ aa It Is quite InvIsIMo la 
general, so that It Is all the more dangerous The 
parasite la believed to be a fungus ot the pbanerogun 
ftuntly Experlmeuts upon It arc being conllnued at 
the biological laboralory of Nantes 

Tbo New York Aqnarinm has ai-quired an octopus 
after lunalderable expense und rilSIiully The spat I 
men waa taptiired In tierinuila waters and conveyed 
to this city In a large tiigboet whlib aas spei lally 
■ bartered for the purpose During the forty-elgbt- 
hour trip from Dennuda to New Turk seaiiien were 
kept busy pimiping walur Into the tank which oon- 
talned the uilopus 

nia gmithaoBlBB Tiistltullnn ot Waaliluglon will 
erect on Hie very aninmlt of Mount Whitney Cal 
(altitude UBW) feel) Nu olieervalory which will < nalile 
Investigators to almly atiiiuspherlc i-ouilllluim at griat 
elevations In dry sir lUid In dear skies Tin idistr 
tatory will he erected frnni the Hwlgklus fund and 
win lumprlse a three-room Htnicture of stone sulmtan 
tial enough to stand fur iiiiturlue 

Sr Osier baa stated that the (iueBllD,i of preserving 
tbo leeih Is more Inipurtiuit than tbe liquor quostlnn 
No doubt mnih dyspepsia Is due to decayed and detect. 
Ive teeth which preclude i-oniplete niasthation of tbs 
food (even If anybody In Amerli-n hud the Hue to eat 
properly) Dentists like doctors are now beginning 
to realise that their triiu mission Is not a general 
rebuilding system but a systemutli and wellK:nnsld 
eri>d effort to prevent aud overi-ome the decay and 
loosening of hiimun teeth 

A Freach mb roscoplst has detlsed a method ot de- 
tecting and mugnlxlng Iraies ot blood on knife blades 
and other 0 |iut|un objects eten when the stains can- 
not be seen wllli Iho naked ejo. The light of a Wels- 
baib burner la ■ om eiitraliHl upon the part of the Ob. 
Jcit under exiunlnaltim through a lube which Is placcwl 
obliquely above the nbjt-cl glaos aod which (wrrlse an 
Iris diaphragm a londenslng lens end a total reflec- 
tion prism A photographic camera may be substi 
tuled for the eyepiece 

The firaedom from corrosion and other properties of 
tantalum siiggestod the omployment of this metal as a 
material fur pens but tantalum pens have railed to 
pass the test for dlirwbIMIy wthlih l-c applied (In 
FYance) lo Httad |>ens llile test t-otialvts In loading 
the iM>a with a weight of IKt) grammes (6 1/7 uumes) 
und ninvlng a baud of paper beneath and In contact 
with a pen at thu ordinary speed of writing milll 
10 kllnnioters (6>4 inlliw) ot jiaper have passed The 
loss In weight of the pen should nut exceed U7 mini 
gramme (OOlOS grain) The tantalum pens were 
fniitid to Inse tnoro than twice this arnoiitit but the 
lose boa l>cen redUiiN] to 06 mUllgrainme (00183 grain) 
by s]|ghH} nxldlrlng Hie tantninni 

A reoent Issue ■>( lbs nuscdtii Astronornique of Ant 
worp anuouuces Ibal the gri-nt tilescope of tho Paris 
exposIHoii of IBOt) wllh two nbjccHTPs visual and 
pbotngraphli *714 Ini Ins spcrlure a ruelnstat mirror 
6'>j feet In illuiiieter anil vnrlnns nrci^ssorles the whole 
rostlDg iiifire than 8r>0(mi) to rnustrni I Is offered for 
sale by the rci elver of the expcmlHon On this an 
noiinceincnt Cnsnins whbh had vainly endeavored to 
find out what hud Isccnme of the moaater telestors* 
makes two coniinentH first, that Ihe rei-elyer bus not 
been unduly prscIpUcins in converting Iho asaels Into 
cash, and secondly that here Is an exceptional opix>r 
tunlty to procure an extraordinary Instrument proh- 
ably for less than nni 2 -lonih of Its cost ns there will 
be few purchasers (nr u leU-wope which requires tor 
its bousing a building more Hniii 130 feul long 

A bnllallB recently Irsucd be ihe rnltid Whiles Do- 
Iiartuicnt at Agrlcultiiie sets forth tbo results of a 
long series of expcn-lmeats carried on by Dr Benedict 
and Mr t^rponter with Ihe remarkable respiratinn 
calorimeter at Wesleyan llolversity which In Iho 
hands of Atwater end Benedict has added so much 
to oiir knowledge of metabolism As a result of ihcise 
Investigations It sevma that the human Issly la a 
machine of such wonderful i-fllclemy that esicflftli 
ot tbe energy expended hy II can be uHlIxcd ns work 
and that this cdTlcleni-y Is more or less the siinie In 
men of all types The longest snd miml thorough 
training does not change this rallo The proft-wslonnl 
athlete. If he Is able to outstrip tho novhi ilo<>s on 
not because ho has better muscles but be* anso lie Is 
able to put morn energy In the shape of ilsHue c hango 
Into action Training besides preparing the hemt 
to stand great strain acts to Increase Hie snojects 
power of using up his tlssse and hy giving him morn 
mnscla tissue to nos rather than bv teaching him to 
ronserve his energies In other words the profes- 
stonsl has a more powerhil engine hec ause he Is able 
to nse more fuel and not heemuse he wastc-s less steam. 
If we may employ a msidiiBical almllo 



lb« ■cconpMjrlDg lllniMUgii ihovi th 
tlon ot in Engl nil mponttri eendmMr 
tn do for Um itmoqtliirlo ooadMMr 
trillo doM (or tb# ordlury witgnitiM 
utllbrtng rompgrtOitnU) 
drilniga Ttili plant wu 
Inatalled to dent wltb 10 
000 pound* of uhitiit 
■team per tutur and to 
milntiln a vacuum of 36 
InrhM under aevere ron 
ditlona there being no 
available water except 
from the citr main 

It will be noted from the 
Jlluatmtlon that the con 
denier la formed of two 
aertioni ot pipea anpported 
by a bale of brick and con 
cr te forming an onorm 
oua tank Kacb of the 
two group* or aaotlona la 
divided Into ■mailer ■oo- 
tlon* colletiora being 
plated at the end of tha 
colla fat aeparately drain 
Ing them In aueh a wap 
■a to aeparatn the water 
fiom tha vapor Tha 
water of condenaatlon then 
flowa Into a aeal box and 
an elet trie motor driven 
pump tarrlea a larger part 
of It away directly to the 
hot well while atlll at a 
high temperature 

Bet llonal drainage la 
regulated to aolt tha load 
on the Londenaer In order to obtain at tha 
both a high vat-nnm and a hot feed Care waa taken 
la th* dealgn of the Inatallatlon to prevent all th* 
water of condenaatlon from being drained from the 
pipe lor In order to obtain elB lent condeniatlon ot 
■team the elferveacent action la neoeaaary Valvea 
are arranged ao aa tn provide the adjuatment of the 
aectloual drainage te aynchronlae with th* load and 
to aeture a hot feed on light load a* welt aa on peak 
load 

A ■lowapeed alertrit motor I* utlllaed for driving 
each of the two avta of three yllnder air pumpa 
In tha aame pump room are lo ated two dlie tron 
netted elc trie raotor-dilvcn centrifugal pumpa (or 
olreulallng the water over 
the coodenaoi pipe 


MMt'gf mwimi %p M 
vmaamt ly tii gi i hi K i$m tfcM dMigt'lir ttgdr 
tM b«g ftinWMa* ir A iMWd wia ^ 

a*Mad by dippat e«tr«)b ^Iha tbM iMifb te«p«MMr 
b*iu (d agrt ttIMH mnpata. 

nd pivgw ditiMritr, apaat* wrt a» 
May raproMtiM db fi b* 
dtgttttdtlr rnddbn 

of^wra) yarda. 


polaa o< ag elaatrw ia iB nX 
Aoln a vary Intahw nwd 

dlatlnot raDrPdnotlOB of 



The atala meohanlim tan he thrown ont of aorvlca 
and the carrying beam caat oB ao that tha crane may 
be uaed aa a atandard traveling crane for general 
work 


‘npeaktogw Bya 

I he human voice to perfectly tranamlttad a con 
■Idenible dtotanc* by undulatory or Induction our 
renlt produced by periodic alteration* In th* mag 
nctlam of a magnet Prof W Peukert of Bmnawick 
Germany has tried to magnetlae aa Iron cor* by rnr 
rent* of the kind produced when a microphone la 
■pokan Into To thia ettoct he Inaerted a cell anr 
rounding a rloeed bundle of aoft Iron alrea In tha 


The a ) npanying Ulna- 
tratlon ibowa tha con 
structlon and method of 
operation ot a three motor 
electric traveling icala 


which are ac umpllahed 
by ale trie power The 
acalea are lupporled on a 
trolley tiuck fiume and 
carry the holitlng mechan 
tom on an ii dependent 
Bteel frameworh wl lie the 
aeala beama are tn the 
rage auapended (rem the 
trolle} and rending* are 
taken and recorded by the 
opeiator 

It la of Intereat to note 
U at the rant to provldad 
with three beama two 
■I ale brame with ecveral 
recording polaea and one 
taro bean pern Ittlog tha 
B ale weight* of teveial 
dlDerant Item* of material 
to be iB*IIy and a car 
ately leteimlned A move 
ment ot the ban] lever 


the 


fnm 


the knife edge* of the icrio 
to the trolley tmrk frame 
when deelred and the op 
eratlon thereafter to the 
•ame aa with an ordinal y trolley 
It win be leen that an open aide platform to fur 
nUbed for carrying long piece* anch ai hart and roda 
thto platform being deaigned to lult the motarlal (p 
be handled The crane la adapted (or walgbing an 
ferial when loading checking Involcad walghtai and 



cae vnrlon* part* ft tlutt 
waa poaaibto to obtain a novel telaphon* appamUo, 
remarkabl* for Ita almpiielty and fra* (ram th* dto- 
advantagaa of vlbtatlag plate* or membraaea. This 
talaphone comprtoaa a magnetic elrmlt a* parfadtly 
clcaad aa poaalbl* whoa* nltlmat* partlelm partake In 
the cacUlatlon inaurtnff— beeanaa ot th* magnitude of 
the vibrating maaa— a cMuildeTabto aonnd Intandliy 
Thaae aSMta can even bo Inereaaed by uaing an meom- 
tic funnel th* whoto ayalem conatitnUng aa aatrmMdy 
■ImpI* lond-apeaking telephone free from tha nppdr 
harmonica that uaually apoil the timbre 
BImllar exparlmenta with eoually aatlafactory raaidin 
were made on dithiwnt oltematlngcnryent traM 
former* Bveo a dynamo conld be made to talk. Th* 
Hold magneto of Iho 


a ipoolal aonro* of o*a 
tlnnoo* cniront Tb* inh 
eropfaone cireolt batng im- 
piled to tb* bruahea tha 
dynamo r^aatad with par 
feet dUtlaotnaaa the word* 
pronounced In front of th* 


BOOeratt ahnnt dynnine 
prodnoing aonnda dtotlnet 
ly baofd throughout a ball 


fort, tha looud Indonitty ot 
the repiodueboa by no 
means inoiwapeo with tho 
ala* of tb* maohtno, tha 
mtcrophoiie onrtont nador 
going DO oomapmidtng to 

u to Muam m Mm 
oatlkg phytical phewwm 
anon that th* hoafy fawn 


fumen ahopld ho geiod 
vioi td idcb aa ag 
*m by iHUa artlrophOBa 


ctrenit Of a 
front Of tha 
vibrate allghUy 


oanoed tha im ooto 

miknM, the itokoftatiM ot ggnii 
PMh^Ittd, ti kp^ 

ff^ lajg H 4 tyta 
ikMit ahtoUrtlMB «l tar mtUt tha etfNirt mate hiJ 

m - 1- .a m \ . 

MnMr IHMBipa fppppir 
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at? aiiuC^NmS. ym4 tm Vattad Mataa m 
>l^'aidr jfcwrt^lMWpai ta W*d4Btt^ «( 

^ M]Mw M !««•>» wlrWMi edwnmiaukw b*- 
MM)«tl,,latt|tetad, ia t)w Aonrwaf u« tmtnn 
whicb MDMMaUa^ tiM f«aM>- 
btfltjr «f tthaanMtUag w«af)i«r IndMitloaa (ma ahip 
UMff lat^irar. Tha «a*at vltataM ttanoa* wlOali 

art M4at Ittportaat tpr eombtasUMhm wltb w t li 
aatlfBtlat tha 4iiaat|e Ooeu ara tboat of tba EtatUab 
Chaqaa), tba vaat eoaat of Irataad tad tha eutarn 
ahaiaa af tha CaUed Btataa and Canada. Baraiml of 
thaaa ataMoan ean maka tbamaattaa nadantood to a 
dlatatkoa of 1,000 mllaa, ao that tomoIb ean rooalTe 
tataUlfObaO flon land darla* tha antira rorate acroai 
Um 'AtfauKle. Tha wtrafaw tranamittara on ahtpboaid, 
bowavaf ara mnob laaa powarfnl Tbtir radlua of 
aotloB nOvar akcoeda SCO mllaa, and tbar cannot aand 
iDOMaiao dlTooUr to land fran a craater diatanea than 
thta 

DuHac tba rainiar of 1008 Dr Polla mada an an- 
parlaantal Topaaa aeroac tha Atlantic and back, on tba 
Rambnrt atiamar "Kalaarln Anmata Victoria." Ha 
bad arranged witb aararal ataamahip companlea to taka 
part In tba oaporlsiaBta, and from thalr Tcaaela ba to- 
calaad 88 wiralaaa maaaagaa on the ontward and 10 on 
the ratam paanagn 

la addltl^ tba Alz la Chapalla obaervate^ aent 
bba, pfa tba ariralaaB atatlon at CUtden, Ireland, dalljr 
tapt^ of mataorologlMl obaarrattoni made on the 
BagUab and French eoaata. Tha tranamlaalon waa 
parfecUj wooeaefnt up to the end of the fourth day 
of tba ontward voyage, whan tba ahip waa aboot 8,000 
mllea from tba Irlab coaoL The meaeagea, which were 
is clphar, ware tranamlttad without a alnglo error 

OOhan tha ahlp came within the tone of Influence 
of the Amerlcnn atattona. It rereived daUy report! 
from the Weather Bureau at TTaablngton These re- 
porta ware tranamltted mere rapidly than thoae from 
Ala la Cbapelle, but they ware nfleo curtailed, a fact 
whh-h wu attributed tc the employment of code wordi 
lortaad of clpbera. 

Oonvtraely, metaorologleal obaervatlona mada on tha 
ahlp ware rent out dally by wiraleaa, tor tnutaralsalon 
to All la Chapella. Daring tba flrnt two daye of the 
weatward voyaaa thaaa meaaagea were received directly 
by the wtreleaa atatlons on tba Bnglliih Channel After 
ward, the m— aaw ware tranamltted Indirectly 
through venela neater thora Thli syatam waa era- 
playad until tha ship waa In mldooMo and the trans 
mlMlon of the meaaage to Alz occupied two full days. 
Tha maaaagaa aant directly on tba return trip reached 
Alz In leia than 18 bourn— one of them In one hour and 

Dally weather charta were drawn from the reporta 
received from land in combination 

with obaarvatloiM made on boud. 

A Qerman oommlaalon- baa ilnioa 
baen appoftited tor the purpoee of 
eenducting a more eztenalve aerlea 
of ezperlmanta. 

Oollahoratlon between mateoro- 
logical and wlrelcae atatlone, aabori 
and afloat, would beneflt navigation 
as well aa matoorology for the cap- 
tain of a chip at ioa haa a ijrefound 
bitereat In forthcoming weather 
Chaagaa. Tba receipt of vartona 
metaorologleal data from a few ata- 
ttona would not always mfflcc, but 
the void would be flilad If the wl-w 
lasa atatlons on tha coast should 
aand Out dally, at a pradatarmlned 
hpnr, weather fpracaaU obtained 
from neighboring meteorological 
Btatlean tor the beaailt of all Alps 
wttbJn tba Moca of Influanoa of tbo 
wfralsBa atatlona In particular. 
aSaotIvo warningi of approaching 
stonna might ba given In this wny 

An attempt la thta diraetlon has 
already baen mada la HollaiyL Tha 
pollca aehoenar of tha North Boa 
flaiiailai raealvaa dolly, wblla with- 
in tbb waa of infloanea of the wire- 
tad •tattep of AAkveanIgan, tba 
MKtbar toacnats of the mataoroloah 
48^ iDiUilitaAl BUt Wbansvor It 
idp(j|dilfatgliwtelataiD waruhiga ara also aent to the 
tobtattaR, vrtM trastonHs tba Asaaagaa to too Babtog 
bciptobr w— 

fir aiai^A* aaqpaelail' Umt, aa tbo nuaabar and fra- 
tokiMa aani by vaaaaia to mataoro- 
' ^im fa»-tb0 t dra m ta yrtn baaeaia 

aaoto U(^mitF%d^iM[V,vatoabb to tbo vtoMa wbioh 


9c$mmc AaMitean 


A u n A a i p TAiu MB lazn, 

Tp tha wtdt ranga of amuaamanm now found on tha 
laadtng linen, btlllarda may ba addad In tha imr 
futnra. Thia haa bean rendered potable through the 
Uviatlon of aa iaganlous movable table top by two 
London Inventora. Meaara. Tenrey and Warren Hlthor- 
U It haa bean impoaalbla to play bllUarda at aaa, chiefly 
for the naaon that Millard hallo, like other tbinga, 
ara Inexorably auhlect to tha law of grarttatlon It 
osema an uodanbtad fact navortbalaas, that a billiard 
table waa put into the 'Oraat Baatem ■* The assump- 
tion may poaalbly have been that tha huge proportions 
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of the mammoth liner would Insure so stable a pint 
form at sea, at all events In ordinary weather that 
the balls would not cannon of their own account If 
such was the expectation however It waa doomed to 
disappointment To-day It would be Jnst ns Impoaalble 
to play billiards on tha Lnsltanla ’ or on the AdrI 
atlr," unless they were at anchor, os It was on their 
precumoT of flity years ago 
A comparatively modem Idea— for the queatlon of a 
aiiltable billiard table for ships has rereived the attan 
tion of the makers for a considerable time past — was 
to flt up a ahlp with a bbIoou so susiiendod that it 
would remain unaffected by the veasel ■ uiovemenls. 
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wboaa azla Is longitudinal to tba table, tha aoUd Mo- 
ment of the pivot conalstlDg of the shaft B This lat- 
ter la aecnred to a crosa piece, to which la also aeonred 
a tranaverae ahaft, which la carried In braoketa 0 
bolted to the deck of the billiard aaloen of the ship, 
Tha horlsontal position of the bed of the table la 
maintained by depending counterbalance weights, of 
which there ore three, namely, one at each Md, secured 
to the transverse girder tor counteracting the effect 
cf the list of the ship, and a central connlerhalance 
for counteracting the eSeit u( a change of trim D Is 
a dashpot to hold the opposite end of the table In bal 
once The two ebafta sre eacb carried on ball bear 
Inga for the purpose of eliminating frlftlon on much 
ar passible The table shown In our lllnstratlon meas- 
ures 8 feet by 3 feet or threoH|uarters site A full 
else table of couree, could be erected on the same prin 
ciple, but space being vsinable on board ship. It la 
probable that the smsller site would be ebnsen 

A Vrojeet IWr tfes iMteriuiileBal Kaplnratloa or tbs 
atUBtlc 

At the Intematlonsl gcograpblcal congress which 
mot recently In Oeneva tao delegates called attention 
to the necessity for ao International exploration of the 
Atlantic Ocean and suRgested the formation for this 
purpoae of an aaaoctatlon similar to that which has 
already been formed for the study of the seas of north 
era Burope All Atlanllr exploring expeditions of re- 
cent years hnva proceeded aouthwsrd from Boropa and 
have confined their observations almost entirely to 
the Bonthern half of the Atlantic Bines the memor- 
able voyage of tha ‘Challenger (1872 187S> and the 
last American expedition no ship equipped with mod 
era apparatna has made explorations In the Gulf 
Stream and' the northern Atlantic although thorough 
knowledge of these waters is neLosaary to a complete 
nnderatandlng of the phenomena of tbe sooth Allan 
tic. Almost nothing Is known about tha taws and 
range of temperature and the velocity of currents In 
the north Allanlli. although the variations of tempera- 
ture of tho Oulf Btrcfani undoubtedly exart a powarful 
Influence upon the cllmute of all northern nurope A 
study of the meteorological luudltlona of the north 
era Atlantic Is also greatly needed for through this 
region sweep the barometric depreaalona lbs frequency 
and paths of which seriously affect the crops of west 
era Burope The connection between hydrographic 
and aUnospberlc phenomena about which so little la 
known also demanda study 

Many biological problems too await solution The 
larvB of tbe Buropean eel have been found In the 
Atlantic west of Ireland at a depth of 3 100 feet, and 
Ur Hjort has fniind larvai of other flahea at great 
depth! In the ocean between Norway and Jan Mayen, 
so that a syatemallc and srlenlUlc north Atlantic Ash 
erjr would probably produce aur 
prising results. In this connedlon 
the quantity and charprter of the 
plankton which both dlrec.tly and 
Indirectly lullucnce the migration 
of flahes, demand thorough study 
I- Innlly the eTploratlou of tbe wa 
tors of northern Burope cannot be 
regarded as complete an long as 






A bouabb tabu mb fHm 

Ita floor, It was hoped, wonid remain porfoetly horl- 
aoatol, wlwtavor tha rolling or pitching and Ita occu 
ponta vrooM ba Immune from asa-sickneaa. This no- 
tion, detpito its humanitarian motives, waa doomed to 
dlaoppoIntaMut Tho owinglng cabin did not work 
ootlaBtctorUy In praoUco, For one tblBg It provod too 
Jorkr, and did hm odd to the safety or comfort of the 
ahlp. 

A cofartneo to ow pUu will show bow thooo dtaro- 
blo ^dallttos kavo toon aoenrsd A li tho tad of tho 
tobto Whiok to aaonrad to tronavsna gMara, attnOtod 
tmr tha ttUto at tha table. Boob glrdor earrtoo, at 
Ita toatolf Ita taMffb, tho hollow otaaont «f a pfvot 


reiita teiiiperutcires and biology of 
the Atlantic of which the North 
Ben the Haltlc the Bngllah than 
ncl etc are dependenclea 
It Is tho more remarkable that 
the north Atlantic Is one of the 
least known of oc-eaulc regions os 
the most Iniporlaut hlghwuya of 
trafllc traverse this region It la 
true that tho proAle of tho sea 
bottom ban bccen made known lu 
rough outline by tbe work of (ho 
cable layere but we know very lit- 
tle more of the physical characters 
of this region. 

The Quit Stream requires espe- 
c-lully thorough study because of 
Its great Influence on tbe ccimotc 
of Burope Voyages of exploration 
■honid be mode lour timen each 
year and tha operalluna should al 
ways Include meoauremonts of tem 
pemlure end salinity ot various 
depths and the collection of apecimena of plankton 
and sen bottom All the expoditlons should use Idem I 
cal Inatrumenta methods, units and coostanu so that 
their results may to directly compared with each 
other In order to anve expenses the proposed plan 
does not Include sn International boresu of operation, 
hut merely an International commlaalun to prescribe 
Instraments and methodi and assign to each govern 
went the field which It Is then to explore with Its own 
men and at Ita own expense. Tbe partlclpsilun of in 
dividnals will also to wefoomed and sought and tbe 
otaatonoe ei tto groat atoamshlp companies la ronfl 
dantly axpaetad. 
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nwoio KinnKULii.1 amioa mat <» m tq»tb 
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BT riATUIIDtia (r « nOUT) 

(JuriRpi— Prof Ilnry P Munlns of Brown Uni 
venUy and Prof 8 A HItohoU of ColamUa 
I iiivrrolly ) 

Ihr luhoolbojr early beromea familiar with linmr 
mi BBiirr BouBre meaaare and Mild or cubto tnaaaure 
He imdemtands tb«n reipn lively bb the meaaun 
mrnt of lenathB the measurement of surface which 
depends on Ungth and breadth taken conjointly and 
the mcBSuranieDt of volume which depends on length 
breadth and height all taken together Ihe tint In 
volves one dlmenalon length the socond two mutually 


Uw onbe ABKM by Uctlsg that oblw Uera ew 
In a dlreetloo parpendlonlar to eaoh of ttg thm A 
Siena to In tbt dlrwotiaa ct Iba ipvitli dtaMB 


Its U squares IP lines' and IP twists dssnflw TSS > »c t 
Ively Jf cnbea «■ squares and JP Hnes aeeordlngty 
the lour dimensional unit eentatna If onbaa, JP 
squares. JP llne^ sod M‘ points Oensidnlng the 
boundarlee of the units AB has two bOtradlng points 
ABTD has four ABOthO bts dsiit~-fonr esob from 


the Initial and (hs Anal positions of tbs mortiif 
square— and the tour-dlmenslenal unit has 16 — sl|ht 


moving rube Of bounding Ilnss AJt has one (or Is 
Itself oue) ABOD has four ADOD^ baa twelve— four 

•uh InKI.I .nS Aha AtnaltlhM of tkh 
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pcrpcndkiilar llnuiivlnne length and breaillh multi 
piled logtthrr siil the thini three dimonslona 
eaih peipendtiular to Ihe other two — length breadth 
and hilght ill multiplied together Let the units 
of these thiee kinds of measure (e g foot 
aqiiare foot and cubic foot) be reptesented by 
a line AB a aquaie il<n with that line ai aide 
and K cube AR(IhO with that lino as edge and that 
square oa bone (Fig 1) The null AB may be re 
gaided as made up of an Inlifinltely lirge number 
M of poInlH nrmnged unllnuously Irtnn A to B the 
squnn AHt n then coutalim MXB — iH' points and 
Ihe (iilM ABOnn coiilBlns M H Jt y. H s= iP polnte 
One I an gu from snt point In JR to any or every 
other point therein hv follow lug Ihe one deed direr 
tion of AB similarly from any point to any or every 
other In ABiV by moving In Ihe Iwn Axed dire tlous 
of Hie bounding lines ind likewise In ABtiiO by 
moving to the three Axed dlrecltoos of the bounding 
lines (direction fiiward or backward being regarded 
as the same In every case) Hence with legard to 
motion from one point to anothc r the Arst unit Is 
one diminslunal the iciond twcsdlinenelinal and Ihe 
third three dlmeoalonul 

Mail inn make no innlloa whi h cannot be resolved 
Into a nmblnatlon if three mutually perpendicular 
dirt II ns he nn i a I no place which cannot be 

P t B « 0 
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reached b) g iig noith ci south east or webt and 
upwarlord marl he an And ■ i ic li l to a loc m 
whI li annil It fcuud by nioting In the dire Cion uf 
the length I res Ilh an I height cr Ihe looni Sight 
reveals Iwu llmrnaions illreitlv the brentih unil the 
belglil ir Ihe nbjcit bcicid whili the Iblrl dlmen 
hi n the (llstanie of thi chject Is isllmited liy means 
of thi inus ului turning il Ihe eyes lo focus them on 
it N) s tiBi mils for a fourth dirci.tlan perpendliu 
111 In th 1 1 her three in fait all of mins experieme 
1 ivei lilni aatlsAi I with On e dlniiuslons 

iesvlng ixiarlcn I Ithmil and rtaaonlns wholly 
fi 11 anti gv thi fuiirth dimension Is Introduced is 
follnws Iiiir Ilininsliial mi us ire dt lends on length 
lieailth helhlt an I i fourth dinienilun all multiplied 
t gethcr It livilvis f in linear dlinenslona eaib per 
Iindl iilsr to the otiri thrr insequently the fonrth 
dim I sic n Is at 1 IghI onhlcc. to < t h of the three dimon 
s nna of the tbice dinici si niliniasure Its unit must 
aie An IS edge He squaie Hit It as face and threube 
AB< IHJ as lane It contains V > if X ]f X If = JP 



moving aquars and four diaorlbad by tho four bound 
Ing polnta of that oqntre and ths fonrAlnsnalonal 
unit haa 66— twalva each tram tha Initial and tlM Anal 
poaltlons of tha moving cuho and sight dascribad by 
tha eight bounding points of that cnba Similarly of 
bounding aqnarea ABCD has one (or li Itiolt one) 
ABCDO baa sis- one aaoh from tho Initial and tha 
Anal poailions of ABCD and fonr dearrlbad by the 
bounding lines of tha moving squaro— and tha tonr> 
dlmenalonal unit boa 24— sla each frwn tha Initial and 
the Anal poattlona of tho moving cube and twelve da- 
scribed by tha bounding llnaa of tha moving cube 
blnalty of bounding tubes ABOiKO haa one (or la 
lUalf one) and the fourdlmenslonal unit hsi eight- 
one each from the initial and the Anal pteHlont At 
the moving cube and alt deecrlbed by the bounding 
squares of thd moving cnba 
If tho bounding Unas of tha square ABCD are sup- 
posed to be made of a contlnuoui wire end that wire 
la cut at Zl the boundary may then be folded down 
Into line with AB forming a o 
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(klg 2) of four llapar unite The original linear 
unit AB has one linear unit at either side of U and 
an extra one CD beyond on one aide If the tube 
ABCDC has its bounding iquanu suppoeedly made 
of a continuous sheet of Ho and that sheet Is cut along 
the Unis JP an Ut AF BP to and J9R' the aqnara 
faces can te folded down to form a two-dimensional 
Agurc of six squaies The square ABCD has a aqnaro 
at each side of U and an extra one Ft OH beyond on 
one lido (hig 1) Likewise If the four^lroenslonel 
unit has Us bounding cube* made of connected solid 
wood and this wood Is cut through the appropriate 
plants the cubes can he folded down te form by 
analogy a three dimensional Aguro of eight rubes 
The rube AB< DO haa a cube at each aide of It and 
an extes one beyond on one aide (>lg 4) These eight 
cnbea now forming a three dimensional Aguro ronatl 
tntid the boundary uf the four dimensional unit 

— X ; 1 "k — 
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Ihe following table shows the results obtained for 
thi contents and the boundaries of the tour units 
cODSldeied 
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points To tiavcl ficiii any point lo any or every 
other polul In It s possible by moving In tha ftmr 
Axed dlrsiHoos ct III bu ending lines 
The hqiiair AB< n (f ig l » la derived from tbs line 
4R by letting AB with Its V points move through 
a distance of one foci In ii cllii Hon perpendicular to 
tho one dimension of AB cverv point of AB In this 
inoHon dewcrUws n line an I Alien lOnUlns tbeie- 
fore M lines as well as JT point! Thu cube ABCD-O 
Is dt rived from the aqiiare ABi D bv letting ABCD 
move ono foot In e liroc tlon perpcndlc nler to Its two 
dimensions Its Jf lines and IT points deerrlbe rs- 
spectlvely Jf squnica nid W lliiiw aicordingly 
iBCOa contains Jf sciuhipb Jt Unen and Jf* points 
Blinilarly the foumimeuslonsl unit is derived from 



The reaMuIng used is capable of extenslmi at once 
to units of Are or evM more, dlmeDihnis. 

If the onedtmeaslonal unit Is extended Inddnllelr 
to ths right bsyond B and to the leR beyond A ao that 
Its length becomes greeter than any number ona can 
name It represmts a oae-dlmensional space Alml 
larly the IndeHnitaly gieat extension equally In every 
dlmenalon of the other units gives a representation 
respectively of two-dtmenalonal three-dlmetislonal 
end fOur-dlmenelonol spaces 

The one dtmensIcMl unu Is asperated, from ths rent 
of the one-dlmenslenal nysce In which It ties fay two 
polnu the two^tmenalanal unit from the rest ad Hs 
twoAtmensienal i^aee by four llnee the threodtmsn- 
■lonnl unit from the ivA of Its spoc* fay sti agnans 
sod slmlterly the tOnr-dlmensloTAl unit Is oepainteA 
from the rtat of ths tonMbfadAioiial ivara In vAtab 
It lies by eight ettbs* t» tteisM on ohfgot «t tmr 



allowing Ume to slip poet it) with uniform velodty, 
and any point In time can be reached by travsnag 
through a definite distance (la yearn months ste) 
from one choaea Axed point (e g thdVrth of Ohrim) 
Any portion of the earths enrtace regarded as n 
plane repraaenta a porUon of a iwoAtaaauioaal 
■pate and the two Axed directions ora those of lati- 
tude end longitude An IHusUmUoa of three4lm«i 
sfonal apace la that spare— to mans peroaptlona— In 
which ths universe Is placed Man can And no Ulnr 
Iratlon of a fsurdimenstonal apace 
It two Unas AB and VA In the same onsdimen 
■tonal aptoe are symmetrical about a point 0 of that 
■pace ( ng 6) AB cannot bo so lAAywd in th|t space 
tliat the correaponding polnte shall Bolnolda (A with 
A B with B etc ) To effect such coincidence it Is 
ncceeaary to rotate AB through twodtmenelonal 
specs about o as a center or roughly ■peeking' AB 
must be taken up Into two-dimensional space turned 


over end put down on BA LIkewiM If two Irt 
angleSi In the same twodimenelonsi space are aym 
metrical with respect to s line (Fig 7) lucfa rolnol 
denie of correaponding points and lines len be effected 
only by rotating one triangle through three dlmen 
slonat epsce about the line of symmetry or roughly 
speaKIng ona triangle must be taken up Into three- 
dtancnelonnl spate tamed over end put down on tha 
otber Again If two polyhedral Agi^ In the same 
threedlmensloDal space are symmetrical with respect 
to a plane (Vig 8) coincidence of corresponding 
polnta Hues end plsucs ran be effected only by rotat- 
ing one pniybedml Agure tbron^ tour-dtmenslonal 
■pace about that plane or roughly speahlag one of 
tbe polyhedral Bguree must be taken up Into tonrdi 
manslonel space turned over and put down on the 
other A right band and Ita rcAeLtion (a left band) In a 
mirror are symmetrical with respect to the plane of 
the mirror and rotation about that plane would effect 
(olncldiDce Buih rotation would make a right glove 
beiome a left glove or roughly speaking a light 
glove tossed up tn tha direction of the fourth dlmen 
■Ion and turning over there will rail book a left glove 
The Inability of man to locate tbe fourth dimennton 
or to detect the exlitenie of a four dimensional epau 
even If It be close at band la comparable with tha 
Inability of a two-dbnenalonal man tahoMtlng a two- 
dimensional qioce to locate tbe third diroeosloa or 
to detect tbs cslstence of threodlmensloiial speoe 
even though his own space might be part of It ns a 
plane II port of a Mild Boppose tbe two dlmensloiial 
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■pwie repfonented by thie peft ts ba tHhaUtsa ly 
twosHmenslenat betaiga Ttuy hnvn length and 
breadth can move In those two dtmenslonf, and ai* 
■uppoaedly oonsAlona of tham They havn no Utah 
nesn, rannot rise tmn »ia paper or siiik beneMb It 
and are uaeonmilods of aay dlnMogtoB U ssMh aUlreo- 


Lot them have toMUgenca conemtog AS vrttWa 
their gpoe to tho fitoAt that man Ig tetslltgent rt- 
gardlag tin wUverw, Irt them ioAmm hooM agfl 
haiwa and hi gwieral Irt Ueir ))lo bo gd Hob oh nny 
be TMy)ralla■■AlH^l1MwfilhavaMroM(«b)lh 
Jlooin. for thf beOmds of the rtmhk an 

thorn tw Vnoh nry sAHeMot tA JM*a6 Hh 
jM >■ tholr voiMnM 



kit ^atiM 'Mtear. tbt 
. «ii^^«rbr^ to iw 

' aii«! tktof^ fto tten to no 

junt ttt o(« 

^a» ^ # tow ttoMutoa ot 


' WMpr tot Uf ptoTfPd— hto own tatomnl tuto^wonM 
$t*lto»to4Mtotoc Bv«n It hn MtoPto toe'kriiinM*i 
tom nnnlogr h to toe preporbea ot poeli n dlmoih 
to<to> ke wootd niM to toe IttoAt looklnc witlila 
ktotoatf to tM It Tot, OToA toere, at rtctat naglen 
to too two Ofamtootn wbicli be known, it to to bo 
ftoW— u well u overywboto elee to bto ipaco. And. 
■Imllnrlr, witbto bluuelt, onlU an naob an anrwbore 
oiao, muat man look If bo to to Snd to* fourth dtoun- 


tVOre one to exttlato to thin flatonan that a three- 
dlmentoonal twins. aP^roacbtos from toe dlrestlpn ot 
that unknowa third dlneWaa, oonld reach within 


bin moat Meoraljr hwkod bam and remove Iti con- 
tonta without oponins a door or 'break ins a wall— 
or could touch the very heart of the flat-man hlmealt 
without ploroiiis hto ekln— the flat man mlsht atlll he 
none the nearer to an appreciation of the third dlman- 
■Ion Equally hnpoeilhto to It for man to underatand 
tfton what toreotlon a fonr-dlmenelonal robber muat 
edtot to atoal the trenaureq from the aoundeat vanlt 
wHheut Openins or breaktns it— or by what way ot 
approaeh tho tour-dlmenslonal phyalclan would roach 
to touch the- Inmoet ipot ot the human heart without 
plerctos the ekln of the body or the wall of the heart, 
yot tha ranto of anoh a robber and of each a pbyalcton 
lien along the fourth dImeniloiL By that route muat 


oooia the fouimlmenelonal twins who to to remove the 
oontenU ot tha ess without punctmins the ibcll or 
drink tha liquor from tho bottio without drawins too 
cork Such four-dlmenalonal creaturea, lubabltlos a 
■pace eontalttlns the tbroe-dlmcnalonal apace where 
man llvaa, would conatltute the mo«t perfect ot shoata 
for manto world, and the abaence of auch ghoeta 
argaea agalnat the extounce of a four-dimenilonal 
apace eo itcuated and lo inhabited 
Algebra demande that geometry picture all Ita prob- 
lema, and ilnra an algebralo problem may contain 
four or five or more unknown quantltiea quite ai well 
aa any taaer number, algebra damanda a four-dlmen- 
aloaal, flvoillmenalonal, or higher apace for lie tuM 
quite as Imperatively an toe ipacos of lower dlmen 
■Ions. Perhaps certain phenomena of molecular phy 
eica or the mechanical principles of the electric cur 
rout mey And a complete explanation only with the 
nao of toe fourth dlmenalon Perhaps the fourth dl 
msMton aampea man's discovery only because the 
moasuramonto in Ita direction are always very minute 
to eompartoon with the meaaurerocnte In the three 
other dimenelona. Thus far, however the epace of 
four dlmcnalona—and all spacaa of more dimenelona 
—may be only "the flctltloua geometric reproaentar 
tton ot an algebraic Identity ” 


A imr aooTOH lUTATias pubt. 

■T muiua oxBUK, 

The front-page llluatratlon ehowe the eonstmctloa 
of the new elevating vohinular ferry steamer "Kin 
Dieaton Na 1," recently constructed at Port Olaagow 
for tho Trustees of toe Clyde Navigation under the 
direction ot O H Baxter, Baq., ineehanlcal engineer 
llta vessel was Unnohsd with macfilnery aboard and 
^eam up, the lllustntlon being a photograph taken 
tomiadlataly after the launohlng The leading dlmen 
■tons are, tongth lOi feet, beam 46 feet, and molded 
depth UU fML 

It may be atated that the elevating platform which 
earrtea the vehldee baa a range of 17 feet and to cai^ 
rlad on sight doiiblethreadad bnttreai acrewa ot forged 
■teeL The eorewa are hung on eollar bearings In coat 
■taal bracksto, which are aupportsd by toe framing 
tasn, Tha plattOrm Is built np of It girders connected 
with maaaivs built steel girders on eltoer side of vee- 
soL The supportlns screws are fitted with worm 
wbaeto at their lowar ends, and meih with forged 
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ta* MTKXAI EtlAM mTITATOB. 

To tho nditor ot toe flcuimno AnnicuW 
In March last I noted a short artlela to your paper 
■peakins of a iteam entuvator by Bogbos Pacha 
Nnhar, a farmer in upper Elgypt. The daaorlpUon and 
purpoM of tola enlUvator are both IdenUcal with a 
machine that I was Intersated to emne ten yean or 
more ogo, together with a number of othen here, a 
company to promoU whieli was formed, but tolled to 
prodooe a thoroughly commercial machine By that I 
mean that althongfa several machines were built, with 
trem two to six rotary disks or tools, as we call them, 
oaring to lack of oopltai we were not able to put out a 
maehloe that would work day to and day out without 
a break of aome kind This we know waa only a ques- 
tion of capital and axperinento 
I write you ao aa to correct any hnprasnlon that may 
exist as to tha originality of the meeblne yon apeak 
of for I may add Uito prluetple waa pstsntad here In 
Canada more toan twenty years ago and ahould you 
desire to know more ot It. the totomatlon could be 
■aonred H J Rosa 

Montreal, Canada. 


rai VBOfOflUl XOXTUAL DITPOOX. 

TO tha iOdltor of the ScisN-nno AnKarrAM 
I read to tha press ot a propoaal to have a flcntlug 
drydock In Montreal, and too following euggcatlon 
flaabed Into my mind as being most anltabla for local 
reaaona Instead of a floating dock why not excavate 
a dock, near the exit of tbs Lachlne Canal In two sec- 
tions, one the real drydock with the floor Just above 
the level of high water at Montreal, the other In con 
llnuatlon with floor at level ot prevent harbor bottom 
level 

Vesaels could then run Into the lower section, gates 
he closed, and water run to from tho canal through 
olulces which woold ralM the level some 60 feet, or 
aa required, pass the boat Into tha Inner section, cloee 
elulcea and open outflow, letting the water run out. 
thus saving pumping, time and expanee 
At toe beginning of navigation perhaps some pump- 
ing might be required during the fresbela 
This, In my opinion, would be the eesleet, cheapest 
and most permanent way to bntid a drydock at Hon 
traal Vicros P Cov voa, I. K C P I 

Orest Village, N 8 


TU fltlMBXB or OVB ABCXSTOkS 

To the.Edllor of the arixirnnc Amihicav 
M ay I auggeet that Hr McCullough hex not solved 
the problem pul by Mr VennIngT 
No one will deny that, shall we say, John Drown had 
a father and a mother that bto parenU each bad a 
father and a mother and so on for (all*) previous 
generations It would appear then to follow that r 
generations beck John Brown hod pe ancestors' Tbls 
to wha( Mr Venning says appear* to be the fact He 
does not say It (s tha fact, ImUwd, he asks for an 
explanatlflu of the difliculty be In placed In In not be 
lug able to reranclle this apparent fact with (omniou 

Would any of your rcadera explain where the error 
creepe inf Tebn Brown we know had 2 parents we 
know he had 2* grandparenta we know bo had 2’ 
great parentn Why then to It not true that for 
the wth generation back bo had 2'* aurestoreT 
Bristol, Ehigtond F C CovuTAarx, MJL 


naBAiniQ to maba 

To tha Editor of the Bcisv-nric Amcbii as 
T bs poaalblllty of signaling to Mars to merely a 
question of nlemenlary malhematlra. That It should 
hare excited such widespread iDtereat and discussion 
con have aatonlahed no one rooro than the writer 
That In spite of this widosprcBd and In many caaca 
correct exposition by the newspapers there should 
sUlI remain some who toll to grasp the elementary 
prlnclplsa of the problem to my only excuse for whnt 
may aeeoi to many of your readers a wasteful use of 
valuable space In your paper 
Rstorenoa to here mode to two communications to 
your Issue of June 26tb The first to by a gentleman 
coimected with AdetphI College, Brooklyn This crltl 
clam to that If the signala were sent when Man wen 
In appoaltlon they could not be seen. The obvious 
answer would seem to be Then why send them 
when Man Is to oppoaltlonr' Then are two post 
tlona of toe earth to its orbit when It to Invtothle 
from Mara. One to when It is between Man and toe 
sun, and toe other when it Is on the oppoatte side ot 
the snn. Bo it would herdly seem dsalnhle to send 
eignato to Man under either of these ctrcumstanrca. 
BIgnata could ha aent in any other niaitve position 
ot the two ptanats, ■■ baa been tolly explained In 
■svaral ot (he daily papers. This statement will else 
anawar the criticism of toe genttanan regarding the 
partoetly logloal and eorraot sanieatlea ot Pror Wood, 
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that a signal might also be aant by mSani at a dark 
area upon a white field 

Tha lint mtstoke of tha other writer to due to tha 
tact that In the esaes wliirh be cltea, and with which 
be to tomlltor, the angular slxo of the -mirror to greater 
than the angular site ot the sun The object of the 
tllvarlDg of the mirror Is to change lbs direethm of 
tbe rays of light but It really has nothing to do with 
tho question In band and we mey conelder for eon 
ventonee that the mirror baa been removed during 
our experiments and that the sunlight Is simply sblp- 
Ing through the hole In the (rains If now we an 
very near tbe mirror so that we see tho whole ot the 
sun’s disk through tha aperture, a 2 Im h mirror will 
transmit Just as much light as one ten feet In dinm- 
elcr If however, we go to a distance of sevenl 
miles, the large hole will clearly lot through much 
mon light than Ibe small one 

Tho second mistake of this rorrcsponai.ni to to aup- 
poee that Ihs algual would only be neeu over a small 
portion ot the aurtecc of Mars Iii jmlnt of fact when 
Man was dtolant one bundre-d mlllloue ol miles from 
tbs earth tbe elgnal would be seen Hlmiilluneniisly 
over an area one million miles In diameter No groat 
BCcuncy would therefore be required In pointing toe 
mirror, aa be seems to suppose. 

In closing tbe writer would repeat that toe propo- 
■Ition of signaling to Man to n erely a question of 
the most elementary luathematlcs. It la a problem 
which soy astronomer can work out in ten minutes’ 
time and whhh Involves no uncertainty whatever 
When Man to at a dlstanco of one hundred mllllona 
of miles from the earth a beam of sunlight half a 
mile equon would appear to Its inhabitants of tbs 
same brightneos as a fifth magnltuda star On account 
of toe brlghtnsoe of the earth however, it would be 
quite Invisible to cyn resembling our own unless 
aided by a powerful teleicope Whether there an the 
equlvelenta of human eyoa and tcluacopea upon Man 
to another question entirely and haa nothing what- 
ever to do with the caau 

WIIIIAUH PlCKKBlaO 

Harvard College Observatory 


OMclal Vlelmrologlral Wammary, New Verki If V.« 

Awwvi laoa 

Atmospheric prcMun HIghett 20 23 lowest, 29 20. 
mean 20 87 Tsmpeniurp Highest 82, dale 2&th, 
lowest 63 date, 18th, inaeii of warmest day 82 date 
24th coolest day »2 date Vlh mean of maxOnum 
for the month TS mean ot minimum C3, absolute 
mean TO 6 normal 68 1 excuse compared with mean 
ot 38 >cara, 1 4 Warmest meao temperature of Juno, 
72 lu IKKK 1882 1888 1806 loolest mean. 61 In 1881, 
IC03 Absolute maximum aud nilnlmum ot June for 
38 years 87 and 4S Average dally excess slure Janu 
ary Ist 2 0 Precipitation 317, greatest In 24 hours, 
0 70 dale 4tli sud Itb average of Jnne for 88 years, 
7 21 Accumulated deflcluucy since Jsntiary lit 0 19 
Greatest precipitation, 7 70 In 1877 least 0 88 in 1894 
Wind PrevnlllDg direction soulbwest total move- 
ment 7 014 mtles average hourly velocity 8 7 maxi 
mum velwlty 43 miles per hour Weather Clear 
days, 7, partly < Inudy 13 cloudy II on which 0 01 
Ii ch or moro of prcclpllatlon occurred, 12 Thunder- 
Blorras 22nd 26lb 2Tlh, 28tb 


The I um-ni aapplement. 

The opening artlilo of the current Siin kmbnt. No 
1760 discusses wild animals Ip cspilvlty A novel 
electric locirmotlve to daucrlbec^ancl Illustrated The 
aitronomicnl clock at 1,yona to an Interesting article by 
Charles A Brassier The Indestrurtlbtllty of matter to 
treated by Prof G Zeiigbells Col Sir Frederic L 
Nsthau s admirable paper on guncotton and lie manu 
factnre to concluded W C llorsnalll writes lllumlnat 
liigly on the subject of tldsl power Tho erttcle should 
prove moot helphil to Inventors of tidal and wivo tno 
tors. A rfMumf of F W IsincheslcrB dlscnunte on 
aortal Bight presented before the Royal Society o( Arts 
to piibitohed An apparatni to described for studying 
toe frlcdlon of motnto cxporlmenlally An Interesting 
article to that by C Alnswoj-th Mitchell on the mak 
ing of handwriting Prof John Joly the dtottngulshed 
geologist contributes su article on redlo-acttvlty of 
deposits and tbe Instability of the cwrth s crust 


The smeller production of lead lii the (tnltcd States 
tu 1908 aa given by C B Slebenlhal uf the United 
Slatea Geological Survey, under date of hlay 34tb was 
408,623 tons of 2,000 ponnda against 443 016 tons In 
1907, and 418 699 torn to 1906 The production of n>- 
flned primary lead, which embraced all desllvcnsl lead 
produced In toe country and the pig lead rec^nvered 
from Mlealsalppl Valley lead oree was 3'in433 ions 
agalnat 414 119 tone In 1807, and 404 668 tons In 1006 
The antlmonlal lead produced was 13 flit ton“ md 
tho recovered or eccondary lend 10 281 tccni lu riuo 
the lead smelted from domestic ores was H'Ti 2 (e ih 
and from foreign oree and (iirelgu bosu bullion (nlmcist 
wbellg }UaicMa). 97,761 tone 
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Sctontiflc AmsHcan 


(iiiHuliy of thn plant oa the Mlrallorei locks la atwnt 
<:r>ii(i lubli yurila of concrete per day That of the 
(niiicH 111 Pciiro MlRuel la about une-halt tbla, ea the 
HiiiKiiirL Kill be only half ni Urge aa the onea at 
MIriiHtiicH All or the tranee, cableways, mfzere etc, 
«ill Ih (Icitrlcally operated and the power plants tor 
riirnlHhiiig tbP (urrent are now about completeil 

I be forniH foi Lbe concrete walla are to be of atee) 
and will all be Interihangoablo, which will allow them 
III be UHcil on auccesetre etages of the work The 
Ilriiilui forma for the water condulU inuLblnery 
(hambers ih , will all be of the rapid collaptdble eheet 
Hteel t)pi 

rOOM Airs SIOBITIOll 

The Biibjrit of food and Ita diKcallnu la one of the 
moat imijorinnt with which the human family la (on 
ctmid uikI vet etraiiKo to euy, there la very little 
hiiowii iilioiit the fiHiiparallve digestibility of foods 
by I ho uverage iwmuii 

To pruHOiit lurlHln facta relative to digestion we 
have prepared an engraving which shows the relative 
dlgeatllilllly of fomla of cailniiu kinds It will be Been 
that the baked apple and the raw egg are near the 
winning pool lbe egg being tle<l by the fish Then 
follows venlmm nil these being digested within an 
hour Then lonin milk turkey duck and oysters 
New brca<l and cheese follow In the same class with 
the nbnvi the time required to digest them being 
about three hours Then come turnips potatoes nuuit 
chicken and cabbage We are fast getting Into Iho 
period of indlgnatlbilKy whieh Is beautifully summed 
up In i>ork and veal wbich require under the most 
favorable loiidltlone Hve hours to digest In the 
Slalli hour and beyond ilasa we find jam i rabs and 
sicoholh becerogcB of various dew riptloiis Certain 
other arilcles of food an* about us had as i rabs and 
Jain notably eels whbh are nolorlously Indigestible 
nqulrlug six hours also stone fruits, whiuh require 
the same iwrlod 
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sod A BAghwiBt Of 10 per oapt of cottoo. dioved eha* 
fMoif of bnpHatior* vsirtng tMn car* to U V. 
“in three boon or more, ccewlartOo U that ipbii- 
ttnepoa oOBbtaeUea eeimot oeedr in Iben ean»elniM 


leea tUui tO per eent of fUty auaer, ud ihet mA 
Oben nay miOr be sti^wed In tbe held of • ship. 


In view of the Ubely eompetIUon wtalob prevmlle to 
tbe eosp Induetry r la naeaawy to ezarctae ooaaUiit 
control, by ohemlcal snnlytls, over everytblng, from 
tbe mw msterlsl to the finished soap and by-prodnota 
In the analysis of raw material gibat care ehonld be 
taken to obtain fairly repreosnUtive apeolmena. In 
nnalyaing animal faU it Is only necessary to dete^ 
mine the proportlone of water, aah, dirt fmatter In- 
soluble to etber), free fstty sdda and unssponliisble 
matter From theae data the yield of glycerin and 
fatty aclde can be calculated In vegetable fata It ie 
necessary to determine the proportions of water, dirt, 
unaaponi liable matter, the Iodine ratio, and In some 
ossa the saponification ratio and the smonal of free 
fatly acids It U often necessary, also, to apply Iodine, 
aapoolllcstlon, titration, and color testa to the fatty 
acids after separation. 

As tha proportions of the dllfsrent fatty acids in a 
mlztnre can be determined only apprexlmstely <to B 
or 10 per cent) by these methods. It would be very 
deelmble to have all the constants, aapecUlly tboss of 
the moel largely need bttn and oils, accurately remeac- 
ured Another desideratum Is an agreement among 
soapmuken to employ similar methods. In order to 
prevent controversy to buying and selling. 

The alkalies employed must be analysed qnantlta- 
lively for canstlo and carbonated alkali and sometimea 
for the proportions of sods and potash The parity of 
tbe acids and other chemicals used in bleaching and 
clarifying should also be tested 

The actual soapmaklng should be left to the practi 
cal soapmaker, but the chemist should alwsyu detar 



TEX XAOX or rooM rox nxn naox n thx piexmox iaox. 


It will \tc seen by oiir engraving that as a rule, 
lOdKIng frullltHtes digeslluii imrlly by Boftcnliig the 
food and partly Iiv Indmliig dieinUal ihangce which 
would oThcrwIst hove to bo Indiiied by funillonal 
Hitivltlea. Flit retards digestion os It Iihs to undergo 
a lung priHiSH of iniulsirylng before being absorbed 
Tills anmiiilh for the liullgiuillblllly of pork 

Under nunniil lamllliiiiis It Is well that the digestive 
proiesB sliiiiild not be iirnluiiged liuyond four and ono- 
balf hours I* nr InviillilN himI others with weak stora 
01 he the time ehniild Ih* minh less As s result of 
niiested i xiwrlments the follnwlng dlgeetlvn time table 
will lie found of lonsldcrabln Interest 


ITowI-npiuwl. Ilmin Mliiuiui. 



spontaneous (ombustlon It appears to be established 
that rleno fibers do oot Ignite epontaneously and that 
the lombustlon is due to tbe Impurities which con 
slst chiefly of oils used In the preparation of tbe 
fibers and of tbe natural grease of uDWSsbed or In 
BuSclently washed wool The refusal of s shipping 
company to transport shoddy In a ship m hold baa led 
a Uerman Inveetlgator to make comparative etudlee 
of the shoddy and the flbere which were aeceptod for 
shipment. In regard to the nature of their Impurl 
ties and the degree of spontaneous beating to which 
they are subject. Tha admitted fibers Included un 
washed wool containing 6 to 21 per cent of greaoe 
washed wool containing about S per cent of greaae, 
wool rardlngs and combluge containing S to 3 per 
tent of added oil and raw cotton containing abouf 
<j per cent of grease The shoddy contained from 
I to 6 per cent of oil The experiments were con 
dueled by lompreeslng with the bands about 3 ounces 
of the fiber Into a ball surronnding tbe bnlb of a 
thermometer, placing the ball in a wool oven heated 
to 230 deg F , and reading tbe thermometer at Inter 
valB nntil the temperature ceased to rise llhe first 
BCTlos of experiments were made with cotton, with 
whfib Incresslng quantities of oil were Incorporated 
In Burcesslva ezperlmento A cniione and Inexpllca-, 
bic fait was observed Tbe cotton to wbicb no oil 
was added and Wbicb contained only 1/8 per cent of 
fatty matter showed at the end of two boqre on 
elevation of temperature of IB deg F above the con- 
stant tempenture of tbe oven. 

Very dirty unwashed woo), wbicb lost 84 per cent 
of Its weight tn waablng. sbowed a saperbsatlBg of 
21 >4 dog F In five hours Wool washed In three baths 
of Isiiiing petroleum naphtba for three honra supeN 
healed II deg F |n three hours, and the same wool 
after the addition of 10 per eent of olein eapetbeatod 
21 deg F In three houra Five epeilmana of wool 
shoddy, conUUnlng a maximum of fi per cent et dsia 


mine the excess of alkali or of fatty acid In tbe fin 
lahed product. In order that the manufacturer may 
give guarantees of quality 

Finally the residual Ilquora must be analysed for 
glycerin, salt. Impurities, and alkali 
Another extenelve field of work Is open to the 
chemist In devising and testing new processes and 
prodnets, and Improvements In manufsoturs. 


The msglnnlng of Iresu 

It Is commonly believed that the use of Iron oom- 
menced in either Africa or Asia, but Ridgeway, tn bis 
rscently publlsbed work ‘ Tbe Beginning of Iron," 
States thM the latest Inveetlgatlona prove that Iron 
saa not worked in Egypt until tbe ninth osntnry be- 
fore tbe Cbrlstlan era or In Ubya until 460 B C., that 
lbe Semites adopted Its nee still later, and that It has 
been known fn Dganda only within the lost five or 
six centuries. In China Iron ia first mentlonsd to 
400 E C BronM wsapons Wars employed In China 
until 100 A D , and In Japan nntll 700 A. D Anoord- 
ing to Ridgeway, the metallurgy of Iron mnat have 
orlglnatod in central Enrope, espeeigUy In Norlcnm, 
whieb approxlqiately represented modem Anstrla dBd 
Bavaria Only at Hallstatt and In Bosnia and Transyl 
vanta, front which oonntriea tbe Aebalans and Dorl- 
ana are supposed to have migrated to Oreeoe, ore 
found evidenoea of a gradual Introdnction of iron, at 
first os an Mnamsat applied to tho bronso wblob It 
nltlmoteir displocod Everywhere else. Iron was M* 
trodnosd suddenly— a fact which Implies a torelgB oH- 
gto ^ come, lUdgeway does not assert that Inm 
wag ffitnoTV outsMg of central Enrope. Ofi too cm- 
tisrr, be sutee that meteoric iron wes known to 
Egypt In remote antlqnlty, but that It wu worked M 
flints wsrp worked, by cutting or cblpptog, and waa not 
smeliod- In other words. It was tbs pietallatgr not 
tbe knowMfh Um tbit orli^ssM In esblrat 
Bun^ 


HiTWaMuL 
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HOW 10 Mua OOHOBITI VOTRXT -m. 

lOofUinued from Ike ittue of Juno «Kk, tm ) 

Tb* taut two artlelM daocrtbod the method of mak 

Dm ludlTldual plecea by meana of modeltim or build 

!&■ op on wire tmnea Thla la perhapa the qulrkeat 

and eaaleat way when there are but few plerea of a 

kind to be made, but when a number of duplicate 
fPtecea of one dealgn are required, It la too alow a 
method to be need tor commnrrlal purpouea There- 
fore, when a number of duplicate plecea are wanted 
It la beat to make up a regular mold Into which the 
concrete or Portland cement mortar ta poured In a 



fig a -THI WOODH HOOU AITD PLU TOtW 
■ROWUO PLASTU ATPLUS 

liquid or alraoat liquid atate Tbeae molda am uaually 
made of plaeter of Peru The method of making 
them of courae dllfera according to the dealgn of the 
piece to bo c^t, hut when ouo haa raaalcred the method 
of mgking one or two dealgne It la oaey to make oth 
era. for the rtsaaon that the general prlnclplea are the 
name thronghout 

In all mold work the tint thing required la a pat 
tern or model of the plec^ which la to be prodnred 
It the deeign la an original one, having relief work, 
and la to ba reproduced from a drawing the firat 
thing to be done la to model it In clay and from tbla 
clay model the plaater mold la caat 

If the dealgn la alniply thal of a aquarc or round 
box devoid of all ornamenlailon or relief work the 
model ran be made of wood or any other material 
In many luitancea. It la dealred to reproduce artlilea 
of a more or leea ornate design whfrh one hoa already 
la hand or which one can procure aucb ae metal or 
china omunenta, vama Jardlulhrea, elr In thla caee, 
the mold lan be made direitly from the piece which 
It is dealred to reproduce 

A plaster mold of a simple piece anch aa a 
square pot can be made according to the follow 
lug dlroLtlona The model for this can be made of 
wood The dlmenolone Indicated In Pig 8 am used 
merely as an example any other dimeualona ran bo 
used as the piece can be made as large or aa email 
tu dealred or It may be made oblong When the wood 
model la put together It should be well aliollocked 
and oiled Use fairly heavy oil or vaseline This la 



don* to pravent (h# plaaUr from aticklng Now place 
tha model on the working board, which abonld also 
be oiled and then take two plecea of modder^ clay 
and place them On tha modal at oppoaite oomera, aa 
IntUeatad a^A and H la Pig. 8. If modelar'a clay Is 
Mt Handy or anally nhtafnabla, yon enn hiahe two etrlpa 
or wood Bbaped aa Indicated at C add IlghOy lack 
theaa Ih poaiuon «» Um oomeio in plaet ot tha eiaj 


Shdlac and oil the faeee of theao atripe The box le 
now reedy to reoelva tho plaater, which thonld be mixed 
aa followa Hnameled tin or Iron ware makes the 
beet thing to mix pluter in. os It la eoally cleaned 



fig 10 —TLAM ntw Of HODXL, AUO TWO HALTES OF 
HOLS, IBOWIICI lOGOLSI. 

Place a handfnl of plaster In your tin and add plenty 
of water to It, mix It up until It la ot tho iodbIh- 
tency of a thin paste Dip your hand Into this and 
scoop the plaster up and throw It on the aides ot the 
model Cover the aides completely, and keep adding 
plaater until the aldea ot the model are covered with 
at l«Mt K inch ot plaater If Ihltkcr no harm will 
be done This operation will have to be done quickly 
tor if not the plaater will aet or become hard In the 
tin before you can use all of It Whou It hoH once 
set boforo It la used. It hoa to bo thrown out and an- 
other mix made 

The place will now appear aa Ind hated In Iho plan 
view Fig U Let the plaeter which haa been dopoelled 
on the aldea 1 and 2 ael for about 10 or 16 mlnutea 
end then remove tho strips A and B Cut holes aljout 
14 of an Inch doep Into tbe plaater on the siirracet 
formed by the etrlpa A and B These arc (ailed 
joggle holee and are provided so that the plas- 
ter mold when fiulahed will flt together properly 
Bhellac and oil tbe faces of tbe plaater os well as the 
aides 3 and 4 of the wood model, and proceed to de- 
posit the plaster on these os was done on the sldee L 



fig 11 -SETAIU or f HI PIECl GOBI. 


and 2 Caro nnisl be token In all of tho aliove opera 
tlona not to move tbe model from Its original posi 
tlon on the working board Tbe model and pla-Mler 
sides should uow look as abown In rig 111 Retore 
removing the plaster aides level them off to tbe belglil 
of the model Now lift the whole up from I ho work 
Ing lK«rd If (Ore has been taken In oiling nil aldcH 
of the model i slight jar will looeeiv tbe ploati 1 from 
It Then pull „p8rt aa tudhated by the arrows the 
two plaster sides of the mold 
I^ay these aside and then proceeil to make the i ore 
or the part of tbe mold wbkh fonus tho bole or iho 
Inner sides of tbe box Thle Is made as followa It 
will be notlied Ibst In iho wood imnlel of the box 
which Is shown In Mg * a alight leper Is given to 
the Inalde Thla lapor Is provided so ihet tho core 
will draw out more freely than If the sides were per 
fsctly straight Place your model on the working 
board Shellac and grease well the Inside of the 
box, and then mix the plaster as hefure, and pour It 
Into tbe inside ot the box I.>ev(l ibe top and let 
the plaster aet for 10 or 15 minutes Now turn the 
box upside down and tap It gently This will loosen 
the plaater core, and It will fall out If tbe core 
should for any reoaon atick to tbe sides the wood 
model should be opened a little so that the core can 
be taken out without injuring it Tbe coro will then 
be In one pletA as indkated In KIg 11 It should 
now ba amoothed up nicely and all tornnrs and edges 
abonld be made round. Where n marked Uper has 
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been given to the core It might be, If well oiled, used 
■olid In tho mold when cnatlng the cameuL 
It la far better however, to make what In known ■■ 
a piece com as this ran be removed more readily and 
la lesB llaMo to break the leincnt on removing than Is 
the BOlId core To make a piece imrn ml the solid 
pore ahown In VIg 1.* Inin feiir ps^ta as Indliated at 
A Thla can he done wlih uu ordinary wood anw It 
the saw hinds ur sticks a little water applied in tha 
blade will obviate the lioubln Murk the pieces thus 
rut I 2 1 4 aa Indicated are hi Ing taken lo gel the 
proper mimViers ea ilo right plcics as this Is the 
rotation In whUh liny are to be niiotid tram the 
cast Fleru niimls-r 1 uhlih Is a doclil'sl wedge In 
shape should Is taken out Itret and It Is well to pro- 
vide In the top of this piece us well os In the ether 
pieces a straight round hole In which n screw eye of 
Hiillablc sire (im lie screwed By passing a piece of 
wood through tin (>c of the sirew the plire can be 
easily pulled nut from the mold 

After having cut Ihn lorc and Uitcd II lugethcr 
nliol) as shown In Fig 11 put It hoik liilo ihn wood 
model If uocessury tie a string aroiii d the pleies 
to hold them In plsie Also before putting the corn 
Into the model, plaie In the bottom of I he model a 
thin strip nf wood alwul t^i of an Im li thick will bo 
thick enough Tbis will allow the lOre to projeit % 
of an inch above the sides of the model as shown in 



fig 18 -f ABTI AMUULXS FOB OAtTDIS THX PUITIB 
CAU, AIM IXCTIOM Of THB PLAITXB OAiX. 


Fig 12 laistr this H Inch projntlan of the core as 
shown and then plate In iiualtlnn on tho oulsldo of 
tha model the outalde plaster luolda wblih have 
already b(>en nmde Tie a string around Iheso lo hold 
them firmly In position 

Now swum h\ means of lirads or flash plaster 
strips of ’vlnch wood nrnunri the nntslde mold as 
Indicated nbout H of an liii li from ihe top Taper 
tho edges of Ihe plaster mold from the mdnt where 
the wood Is iillaihed to the lop as Indliatod This 
(HU readily Is. done hy (till Ing the plaster with a 
kiilfi 

Joggks or holes should be made In Iho top of the 
outsidi plnsUr mold ua well us In the top uf tho 
pleies nf I hi lore ns Indlintcd lh(S4. will help 
grently In holding logetlier us well as In nasemhllng 

striim hy uhhiib or tniks 11 > huh strip of bcavv curd 
Ismrd urunnd Ihe entln oiilshk ninlil Shellur imd 
oil will lue (tilln Inside of Ilk im Insuro thus made 
Now mix your phisler as bifori and iwiir It over the 
lop of Ilk (ori Ihn model nnil th( top uf the oulsldo 
plostir mold The lardbourd shies and wood strips 

niiig down thi sides Snionth Ilii plaster oft level 


rr 



fig. 1S.-PLAITXB HOLD BBT UP FOB CA8TMO CBHKXT 


with Che lop of tb( cardboard and let It set m hnnh 11 
Whim hard turn the whole upside down and hi geiiiK 
jarring tho plwc Just cast will come off fret I v Ihl-, 
piece Is failed Ibe tuse It will hale the form sliiwii 
in section In Mg 12 mid is used ns sIkiwii In l‘l^ I , 
for Hetlliig up the core uiid (lulshh pl cuer mold lu 
whhli 10 cast till i-euii ul lm\ In r u 1 li roiuis jiiiit 
of the mold * 

Before msllng the leiucnt box It will bu will Jgaln 
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to ihcllac and oil all porta of tba plaater mold 
whirb will come In (unlact with the ecwant Then 
Mt up the mold aa abown In Fig IS, care being taken 
to bind the ouiulde form flrmly together by meana of 
Hiring The mold la now ready to receive the cement 
mixture which abould be made aa followa Take 1 
luirt of Portland lement and i parta of marble dnat. 
If a fairly light color la dealred If not, 2 parta nf any 
giod clean line Hand will do Mix theae thoroughly 
together whili. dry and then add enough water to 
allow thn whole to be mixed to the cnnalatenry of a 
heavy i ream l^et It be thin enough an that It will 
IMiur freely Pour thla mixture In the upenlnga a, b, 
( d belween the outer pJuetiir mold and the core 
until the mixture la duah wlih the hottoiu of the core 
Lift the mold and genlh Jar It 'Ihla will tend In 
Buttle the cement and will also force nut any air that 
may he In the mold luid thua avoid the trouhle of air 
hlibhlea or volda In ihi flnlehed mat The cement 
already depoalted lu the eldea will seltle more or 
luHB under ihia trnutnuiil Now fill the remaining 
portion nf the mold niiali with ihe Inp of the oiitalde 
plaater aldca and jar the niuld again Rnpeot thla 
operation until tin i ennui will aeltle no more Wipe 
off the top of the mold with a atrnlgbt edge IhUB 
removing any Hiirpliia ceineni and glilng to the bot 
tom of the Ikix h good even aiirface Then placo the 
mold In a level iiOBlllnii and allow It to alny there 

without moving for fnitn H hnura to 48 houra tho 

longer the heller aa Ihe longer It la allowed to re- 
main Ihe hatder the cement will Ret After having 
aet for the ahove-inentloned lime the piece can be re- 
moved from the mold The method of doing thla la 

Turn the mold over liiln the pnaltlon shown In Fig 
12 tap the case A around Ita edges this will loosen 
the rase which la then removed Now take tho screw 
eye and Insert It In Ihe hole In the ploce 1 of tho 
core Pull this out and then repeat the oiieratlon In 
pieces i 3 and 4 of the core t'ut tht string which 

bind! the sides together and then pull them off In 

the cllreillons Imllcated hy the arrowa lu Pig 10 

If care has been taken throughout all of the alcove 
operations thn result will he a perfect cast The. next 
step la the curing of the box Thla la a iluipU opera 
tlou All that la neceaH,iry la to aoak It well vllh 
water This can hec cluiio by plae lug the east directly 
In water and letilug It stay there for one or two 
days or It can bo aprliiklecl oi daahed with water 
threw or four times a ilay for two or IlircHc days In 
BUeeeaalon or longer thei longer Ihe preaeas la kept 
up, the belter the reaull Hv the applbnllon nf plenty 
of water tho prndiirl preicliieed will become aa hare! 
or harder than atone 

(To 6c tonUnyiil ) 


lOELESa BkTBIOKIUTIO* 

While the mad race for supremacy between the 
mercury and price Of Ice contliiuea miith tonifeert can 
be lakcn In the fact that there are other methods oi 


together at the cornert, and the aadt an Jaiwtaed 
tightly through the alota into the waUr task r The 
door JS la provldad with Ita own ateUoii of nhiiainlnlh. 
u Indicated In the lUrntratlon In operation tho 
water from the tank eoaka Into the eheeaeelotb and 
by capillary attraction and gravity paaaea on down to 
the bottom of the cloth, where any egeean of water 
la caught In the trough The dow of water throngh 



BOTTU COOL. a large amount of heat. 

much of which la taken 
from the ainc box tending to keep the food In 
the box cool A modlllcatlon of thla Idea la shown 
In Fig 4 Here the conairucdlon In adapted to cool an 
Individual milk bottle The cloth i-overlng la placed 
ctlreclly over the bottle and at Ita upper end la 
Jammed Into a slot In the bottom of the small reser 
vmr 'Ihe milk bottle Is placed In a saucer which 
servus us a trough to catch the exteas of water In 
stead of the cheesecloth covering the leg of a lock 
cHii be luud as this Is already of cylindrical form and 
la well adapted to hold the molaturo In case the 
water from the tank does not moisten tho cover anf 
fle lently tho trough may bo also fllled and the water 
will be drawn up therefrom by capillary attraction 


A WBATREBSOAU) OAO> 

It li customary when rutting olt woatherboardlug 
to fit up ngalnst the corner etrlpe of a frame house to 
use the long wiuare or curpenter’a rule The aquam 
Is soiuetlmea held along the edge of tho weatherboard 
or down the side of the comer strip bithcr method 
neceaallutes carrying the square along or fetching It 
finm where It wna laid down 
OniMiuarler the time can ho saved saying nolhing 
cf the convenience by making a llllle gage as llliie- 



TAHK PKCOVERID imo BOX BXniOXkATOl. 


kcceplng victuals coni Is-sides thnt of inelllng Ice In an 
Ice Isix If In cbaDRlng fruiii llie solid to the liquid 
Hliile wHiur alscnrhs siiRIc Ic'iit heal to keep an Ice box 
cool tl lu c-qiiilly true lhat a change from tho liquid 
to the gxHuoiis state will result lu refrigeration pro- 
vided of course the rale of vaporisation keeps pace 
with the heal which cnlcrs tho Ice box from tho out- 
alds altiiosplieiT ITiicItr proper conditions It la posal 
hlo ly Ibis inulhcMl to nuilntaln a aiifflc lently low tem- 
perature In the leu Ikix to preeerve food from rapid 
decicy A simple method of making inch an Icelsaa 
rcfrlgcmtor la lllualruied In 1 Ig 1 In this lllna- 
tratlon the cxiver of the water tank Is rcunoved The 
box cccmprlacia a frame A whic h Is built upon a wooden 
floor B The frame A serves as a support for a aInc 
box D, which IS faatened thereto The water tank F 
la aoldered to the top of the Nix while at thn bot- 
tom Is a I rough l>‘ The door K ai the front of Ihe 
box hu Ita own trough aectlon IP Biota 0 are ent 
In the roar aides of Ihe tank F to receive the ends 
of a cloth cover for the box Tho cover Is preferably 
made np of several thlckiMaaaa of Chaaseoloth autebsd 


(rated from a piece of board about V Inches long and 
I Inches wide, which tan be carried In the nail or 
apron pocket The notch In the piece la 6V& or 7 
Inches In length and about 2 Inches deep 
The weatherboard Is held In position, the end not 
shown being set firmly against the last hoard In the 
same row, the other end extendlof beyond the corner 
strips. The gage la slipped over thla end of the board. 


1 
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A fifSATOnOAUI fifiU. 


and linfiy aphut tha faoa ^ tip caaiti^ 
•trip, whlM a pnteU Hu la fiUeMy MaWti tha 
board aa 11 Ip hrid a^aat tha pul: Tha aa» MB 
la Blade a IHUa laaMe the papeU aurt. 



la tha UlBBtratleB the circle re pr eaenla a aeotlca of 
a riiatt;^^ opter of 
which It la dealred to find. 

The comer of a aqnare 
la placed on any point 
of the olronmference 
The polnta A and S 
are the IntereecUone of 
the outer aldea of tba 
aqnare with the clnmm 
terenca. Draw a line 
from A to B Now ahlft 
the square a little aa rep- 

resented by the dotted 
equare, and with the cor 
ner on any other point 
mark tha latereectlona A' 
and S', then connect A’ 
and S', and the Interaeo- 
tlon of A B and A' B* will 
be the required iwnter 
It la neceaaarily the 
center, for It la tha Inteieectlon of two dlameteri. 


A son-BAPi aaw tub, 

nssirlDg a saw-flllng vleo that would allow an ordi- 
nary saw to he filed or aet from end to end wlthont 
change and without chattering, to bold the saw rlgtdly 
and yet so that It could be Inatantly released the 
writer made a device aa tollowa In the ham loft 
there was a south window with a good Light. To the 
9x4 atuildlng at each side of the window and at right 
Buglei to It at a convenient height two pieces of wood 
1 X 12 X 12 Inches were firmly nailed, thua forming two 
hrackete Two pieces of straight 2 x 14 Inch fiat Iron, 
lung enongh to go aerpaa these brackets, were found, 
also two straight pieces of 1x1 Inch Iron (discarded 
square-bed rarriags axles with atuba off) The latter 
plecea wore faced with the flat Iron by meana of a 
couple of (ennteraunk bead ateve bolta Two plecea 
of 2 xMmh angle Iron would have doue aa well 
These made Die two Jaws of the vise and they were 




placed aoixMB braokoU In frent of Uw window, with a 
wooden atrip batwson tho IbbUo Jaw and tho studding 
to tako the file throat On the Inner aide of each 
bracket a lever of ili-dnch equam hardwood was plv- 
eled xvtth Ita upper and bearing agalnat tho ontor Ja«> 
Two oirelaa of wood wore out and mounted on bUta 
In the bificketa, bnt ab Ineh off conter, b 6 ^ thoy 
eoiiU bo tried u oama to preai agalnat the lower onda 
of the lever and toree the atqiar ei^ uply MSinat 
the qdta Jaw. thua damping the ihw firmly tfi Prie. 
A handle waa aaeaied to eaoh earn, wtth Wlhlatt 16 
tighten aad Mlaaad ae vW. 

























loclion— is dill lo till till phnni It is dui 
lo till Bell lilephuni iyslim wIirIi at any 
instant conveys /m/irrwrm/f/y, if not his 
person, to any part of tire country It 
carries his voici with i/irerhXMtotheear 
of the person wanted Carries It with Its 
tone quahhesand liificclions - things wlilih 
an vital to the expression of personality 

Bell tcliplionc service is more than a 
nun carrier of nicssagis It is a system 
of sensitive wire nerves, carrying flit 
perccption-nicssagi lo the nerve cintre 
and the return message simultaneously 
It IS the only means of communication 
which thus comes the message and the 
answer tnslanlly While you are pro- 
jecting your personality— the strength of 


Though this service Is In a class by 
Itself, the Bell telephone has no light with 
the other public utilities Its usefulness 
is dove -tailed into all other utilities 
Each of the others is unquestionably made 
more effective by the Bell telephone 
A telegram is delivered from receiving 
office to house by telephone The more 
people telegraph, the more they Me- 
phiini The more jieople travel, the 
more they telephone The more ener- 
getically a man pursues business of any 
kind, the more he needs and uses the 
telephone 

The universal Bell telephone gives 
every otherutility an added usclulnenis It 
provides the Nation with Us Sixth Sense 


Cyclone Drill 



A btuinetM man haa one important arm of hu btuineee 
paralysed if he doee not have a Long Dutanee Tele- 
phone at hie elbow it extende hie pereonality to ite 
fulleet limitaiioru — appliee the multiplication table 
to hie bueineee p%teeibilitiee It keepe thinge moving 

The Amencan Telephone and Telegraph Company 
And Associated Companies 

Every 8ef/ Telephone Is a Long Distance Station 

Big Money In Drilling 


■ find idin Fri ncli Mi Inc Pric* $1 SO 
Cuarantmmd Foraoor 

DUNN MACHINERY CO 

ATLANTA, GA. 

# H34.00 pt^r ditv 
gjg CAMERA-SCOPE 

V» tiM«iraia.inousHiiM hvrdriear 
Orescent Wood Working Machlneiy 
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HUNN * (U MBroolny Nra \iirL 


NCW YORK BATimUAT JULY J4th ]»<>9 
OB u> ) <ru r t 01 ly loMnt If tbo phf Ij Kra|iho on all irp tte irtltln 

OITT TIUIVAU WITHOVT TBAmO OOinOTKUI. 

Jbp total iMk of a <o-ardinaiod plan (or aball w« 
Roy of lOoidlDnllon of effort') In tbe provlelon of 
tranaportatlon fiullltlpe In New York illy la forcibly 
bruuKbt to the nulirn of ibo publli by a letter of Vli< 
Pwaldenl Rea of the Hennaylvaiila Kallioail Com 
piny In ( Iialrmau WilUux if (hi Piiblli Service ( oin 
nilwliin which drive attenllon (n the fact that when 
tbe Peiiiisylvanlu s new Hlatloii at beventh Avinuo 
and JJid blreel New York la opened to the piiblli 
In the annimer nl 1110 It will be without uny cronnLi 
lion with tho rapid tranilt ayatrm of the city 

lha prcdicamtnt In which the magulflceut mw trr 
Dilnal will And Itwlf haa Ita parallel In the hlatory 
of the three grt it bitdgea acioaa the Faat River The 
tMllianiaburK Hititge eiood for aeveml yeaia after ita 
coniplellon conipictrly laolated tiom tbe eleviled tail 
road ayatcuia of Manhattan and Brooklyn and it ana 
only recfliitlv that the coatly elevated approachca to 
aid roadwaya on the bridge were placed in aervice 
j ht grtal Quaenaboro Bridge opened a few montha 
ago la llkewlao aitliout any rapid tranalt or elevated 
railway loonectionH and the prceent Indlcatlona are 
tint the new Manhattan buapcnalon Bridge which 
will be rorapleitd witbin a year will and Itaelf In tbe 
aame predicament the case of the new Fennaylvania 
ttmilnal will be partkniarly aggravated, elnce It will 
not only bring ull the iipreae tratna of America a 
greateet railroad Into tbo city but It will alao aerve 
aa the gathering and dlatrlbutlng center for a large 
anburban tiavel fioni Niw Jeraey and from tbo eaten 
alve and iiopuloue reeidcntlal dlelrlita of Long liland 

(ibvtouily tbe moat oatlafactory plan for placing 
the I’ennaylvanla terminal In Immediate touch with 
the aubvay ayakm would be to build an extcnalon of 
thi caletlog enbaay aoutb frenn 4Jnd Street Ihroogh 
bcviiitb Avenue to the Hallery IblH la tbe plan 
ndvoialcd by the Pinnaylvanla ( ompany and aa far 
lack aa lioti lucli a route waa laid out by the old 
Rapid Irunall t'ommlaainn tu imrt of a complete eya 
tern through Manhattan and the Bronx the nortberly 
pcition of wliiih waa to be built up I exlngton Avenue 
(Hint l.iicl Street 'o pioylde tbe euat aide with greatly 
iiioded fa UilUh Fhla route le Indoraed by the prea 
lilt Public Scivlce ( umnilieilon The failure to build 
the line mual lie Idd nt Ihi door of the Inlerborough 
( mpany which uperalea tbe prevent aubway for It 
c>aa nut nntll laat June tbal tbo offer of thia oora 
pony to conatmit tiirh a line waa leceived by the 
Commlialon who have the propoexl now under con 
■Idtrallon The tiavellng public haa no Intereat in 
the cnnlroiHiNV aa to where Ilia the leaponalblllty 
for the delay but It la triraendoualy Interealed In 
biivliig tbla line innatnicted with tbe leaat poaalble 
ill lav Be are well aware that there are other rapid 
tianhll routce hi (ore the Commlaalon (or each of 
whiili (heir partliulir aponmn claim apeclal odvati 
tjgew and the iiecenaliy for immediate conatructlon 
hut in clew of the Iniportanie of the new Pennaylva 
nia terminal aa a dlatrlbutlng renter and of tbe preaa 
Ing need (or another four track line aouth from 43nd 
Sireet lo ilie Battery w* believe It will be the con- 
tenaui of opinion ilial thli line ihould be one of the 
fist tr not the very llrat to be authortied and that 
the lontmilora and the Pubito Service Commttelon 
abould Join henda In niththff It to an early compI» 
tlon 

HAomTiiDi or voax ox xxw rati xaxbx oaxai 

The itiipendoua engineering wrork which the ITnIted 
Btatee government la carrying through at the Ifthmiia 
of Panama *u completely flila the pnhllc eye that very 
little la heaid of that other greet work of canal mn 
rtructlon wbiib la being ixaiuted In our very midat 
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III the onlargeniatit and reaoastrQotltai the old Brio 
Canal between BuSaJo and Alhgay. Oartatnly bat 
few people outalde of profeaxlonAl etrelaa ue gware 
that la point of magaltudo of axosvstlon tbe Sgarea 
foi tbe New Ym'k State Barfa Canal rival, if they do 
not exceed, tbnee of the Panama OaaaL Admitting 
that them can ha no companion on the acora of accom 
luodatlona betwean a canal twelva faet In daptli and 
one with a maxlnom depth of forty flva faet It Mould 
not bo forgotten that whareta tha Panama Canal from 
ihoro line to ahore line la but forty mllaa In length 
the New York Barge Canal extenda for nearly four 
hundred milea Fnrthermore, the latter work Involvea 
the conetructlon of thirty (our dama Afty three locka 
and aeven guard lotka the conitmitlon of which It 
(ompllcated by the fort that the tunal being built 
through tha moat thickly populated aartlon of New 
York StaU tha effect of thaae woMu on adjoining 
propertlea and water powem baa to be conaidered and 
due piecautlona agalnit damage taken. Involving addk 
tional coata In time end labor 
It la In the compariaon of the amount of eacava 
tlon done however that tbe aurprlalng fait la de- 
veloped that tbe toul amount of egcavallon and Ita 
ecolva’ent In concrete atnicturea If rompated for the 
■amo period of time la found to ha actually greater 
on the state Canal than on the national undertaking 
at Panama Cp to January lit tim> the excavation 
on the Barge Canal amounted to lltSKCOO tubic 
\ardB and If to title be added the conirete and other 
conitriiLllonal work the total cant up to that date 
reachea |8 701 OOO On tha Panama Canal, up to Tan 
UNIT tut 1108 the total amount of material taken out 
amounted lo it 2' 000 cubic yarde ohd up to that 
time ptacllcally no woik had been dona on the con 
Crete Btructurea It la ataled by the englneara that 
If the eum of money expended daring the period under 
coneldeiatlon on concrete and other itruituree on the 
Barge ( anal had been paid for excavation at the pre 
vailing rate It would have been puaslble to remuvo an 
additional 10 417 000 eubti yards of material Thla 
would have brought the total of excavation up to 
i ISIOOO (Ubti yarda which would have been cquiva 
lent to an IncreaM of twelve per cent over the amount 
of excavation done on the Panama Canal during tho 
name number of yeara of operation It la only fair In 
(onoecUon with Ibeae Agurce however, to bear In 
mind that tbe preaent rate of excavation In Panama 
IS far mure rapid than that on the State Barge I anal 
Thla however dooa not Invalid vte tbe force of the 
above compariaon aa ahowing the magnitude of tbe 
work now being done between Buffalo and Altainy It 
It greatly to be icgretled that the tonal enlaigcment 
waa not planned on a more genetoua ncale When the 
canal la opined tbe depth of twelve feet will appear 
to be pitifully Inaufflclent in view of the feit that 
hv that time the lonatniitloD of the new (Icorglan Bay 
Canal which will piovide n depth of 21 feet fiom tbe 
lake* to deep water on tbe 8t Lawrence will in all 
prcibnblllty be well under way 

wm-wotniD Txxnri rxxl evxi 

In thrae daje of big gun Bbtpe and long range fight- 
ing the gun OH one of the nffcnalve elementa of naval 
warfare bus taken on an Imiiortanco greater than It 
evor held before In the engagements of the future 
wblih will be fought at reugia of frcmi (our to alx 
mlleg aciuraty of aim unit laige remaining energlee 
of prejectile bocomo of prime Importame Tbe moat 
effective big gun for the new conditlonu will be that 
which will etrlke tbe heaviest poealble blow, at the 
frreeteat pomlble range with tbe llghteit poaolbla 
Hhcll fired from tbe lightest powlhle gun Theee 
Ideal rcaulle which can be obtained only In a gun of 
unuaual atringth tor lu weight Involve higb powder 
pieaaures great length of gun, exieedlngly high mux- 
rie velocity and a tempeiature of the powder saaea 
•o high that It wilt necaaaarily Induce rapid eroaton 
Abnomial powder preaaureu must be met either by 
being more material In the gun or hy the uie Of 
aleol of exceedingly hlffh quality aa to atrength and 
tcughneaa or by aome mechanical arrangemant In tha 
I ullding up of the gun, which will tecore the needed 
atrength with a minimum amount of weight 
Never waa It mere true than to-day that the battles 
of tbe future will be won by the Mg gun If the ten 
or twelve great pieces menntad In their aeveral tqp- 
reta ere unabla to ffre their eighty or one hundred 
rounda apleoa with acearacy and wlBumt dlmlnatlen 
of energy, If there be an onuaueny rapid erooloa, 

It they allow longitudinal weekneoa tad bnta to iroop 
at tbe rntnale or If aa bee often beppened In tbo 
peat the moEdo and rbaeo of tbo gtm aro bbiwtt 
bodily away tbo sblp that eurlw tboee gnoa wDl 
go down to 0 Boro and tonrible dataet Unabla to 
readi the eiMBy beoauee of tbe tailing vdoelty of bor 
own gnna abo win contlntw to be anb|ert to tho pfo 
leee nccnracy and annorplerolng onergy of tbo •)» 
niy'e abana. and tbe nnoqiial oenbat oaa have bvt 
cne lg|po 

There are two Mffla» ayateme of gtm eanatrhetlen. 
tho wira-wmnd iMKa wUM la noad by Oaa^Vrtb 


ate and dapaa. and tbe ooHd-ataal RMam. MdfRK Js 
naod by aU of the atbR teidfag aand Ptenov AnM 
Ipg oqr owa At tbo time tbe xi r a w ot in d gf i t ate tm 
adopted by the ^Mah, gpn atsal far bolpad gw oan- 
atructloB bad net ranobad tba high pUob of ttatOmut 
whieb oharactcrtiaa It toslay, but with tnHirttr«BMta 
In tumeco praettee and worlt^ In the mUla, tt baa 
became poaelblo to tom out a qotelty of otad wbieb 
tba GemuD, Fieneb, and AaMieoa awantacteMra 
claim prodaeaa a gna equal, weight for weight to tbo 
wlre-womid gun—a gun moraovar, wbUb la atmpter 
to build, end la aome reaperta omo reUablo and laoa 
likely to otRiona Injury In on ongagamanL 

In view of the above facta a recent tootnra batore 
the Junior Inatitutlon of Bnglnoero London by Uant 
Uawaon In which be goes very tborougbly Into tbo 
question of tho relative meiita of wliw-woond and 
oolld aleol guns, la of timely Intoroat, ataM tt abows 
why, in apite of tbo aeknewlodgad Impcemmobto In 
tbo manufacture of hooped guns, tbo BagUab artnier- 
Ido atm prefer to bnlM tboae of ^ wirowoqiid type 
Tho chief edvaniage of the latter eyatem, aeoording 
to Lieut OawBoa, la that • nalfbmilty of atreos Is 
attalubto tbroughont tbe whole of tbe matorUI 
employed In tbe gnn etractnre, to on eiteat that 
Ik impoeelble In a gun built up of steel hoopa only 
Weight for weight the wire-wound gun la tbe aaoet 
cOilent The uniformity of itreas la due to tbo fact 
that tbe wire la wound on at the tbeoretlcgl tonalon 
uecessary to obtain from every layer tha niMlmnm 
nwlatanco when the gun la fired Furttaennorev tbe 
breakluR atniaa of tbo wire now naod Is no leoa than 
twice oa great oa that of tba beat forged atod avatl- 
nble foi aolld oteol conatructlon tba breaking atr oa a 
of gnn ateol being from 84 to 44 tana to tho Inob, aa 
Bgnlnat a otreae of BO to IM tone ter tba wire By 
n gnluilng tbe tonalon In the ancccoalve layara of wire 
during ronatniotlon tbe realating atrength of the ateel 
la obulned to a degree that It la not poealble to get 
by ahrlnkaga Loatly, beoonae of Ita amoll erooi oec 
flon tbe wire la more likely to be free from minor 
defecta, since tt can be Inspected and tested through 
out Its complete length. Bo mneb ter tbo oonotrae 
tional odvautagea 

In the conpletad gnn there la the advantage that 
If tbe inner tube of a wire wound gun falla tt la still 
pooslble to continue llling without dongor wheraaa. 
Hpllttlng of tbe Inner tube et a built up gun renders 
the weapon Immediately ntalsas Should a flaw occur 
In n tube or hoop there la great danger of aneb flaw 
extending until complete rupture occurs In a wire- 
wound gun on the otber hand, a raptors te any eoll 
cannot spread to adjacent coils Again shonid n 
large exploelve abell burnt In the bore, the wire eon 
BtractloD Bccordlng to Lieut Dawoon, will prevent 
tbe explosion doing serionn dnmnge to tbo tnnwt It 
te poealble when n wlroRronud gun beoomen bndly 
eroded to rellne tbe pleoe nnd render It nanrly aa 
good ns new a tent which is more dlOault In oolld 
ateel guns The Increase In the power of the gtm, doe 
to tbe Introduction of tbe wire wound ayatem nnd to 
tbe vast Improvement In the quality of gun atael 
for hooped guns la abown by tbe fact that tba energy 
of the British 13 tech gun baa risen from 18 300 
foot tons In 18»B to 81046 foot tons In the new 60- 
caliber gun which will be ready In 1910, while the 
corresponding penatrntioa of wrought Iron at tbo mna 
rIe of the gun baa risen In tha aame period from 34 6 
Inches to 63 luihea, thla last being the mnasle pane 
tratlon of tbe new IBIO pattern 

xoxeLAx-noor mam. 

(Tonaul William Bardel erf Rheima reports that m 
new rrench plate glass has been brought out which 
la praotloally burglar proof While an ordlnnry pints 
glnis such ns ta uannlly put Into Jowelera' show win 
dows, «nn be noafaed by n single stroke of n metol 
tu*d mnllet tt la not poorible to break thin new plate 
gtBM In thla manner la an experiment made, a targa 
plaoe of coat Iran was thrown vtoleatly agahtot tbo 
window, but tho only mtoet cm the gbua waa n amnll 
bote meoanrlag oao or two InObaa. Seveihl ahtte of a 
revolver loaded with jaedteted bnlletu wera ttem «« 
nt tbo dhow window, bat tbo window auSorod no dnm 
ago axpept tbft tbo bnlMi mterod to a depth of a trar- 
tkm of an Indh. Tbo pinto glaaa wblob win atnad aueb 
niago le ordluumy made of a tbldraeM of % to 1 te<A 
If daslrad. ovon n bonvior glidi enn bo mado vlthoat 
dtettelabtog tho tranopareney 


In ardor to do away with attaadlag to obaastad 
tattorloa of dae^bon syafmna n traaalorpiw baa Jaat 
bton pat on tbo markot which oatblos cm to obtain 
ibo enrreat from tho dty aatea Tho t f a ltitt utoar 
win wpoiato on tho ordlnaijr USbtlNl etroatek is It 
baa ao moTtnf parts, onee flae4 tt-wttl ttenaftor **■ 
qtlro no attention Tt la adaptod to oporato on oir- 
entta numtng from IM to ltd voltia and fa brortdod 
Mitb topg givtnfl fl. It. and tl yoMa. no aa to moot tba 
reqatfameata at farloM atplto and alaia M boftt aad 
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AEBONAUtICS. 


ft trtod eirt tiMir emuAIm b«v« aot mH 
ftrlUi ceod )Mlt af laU. A VMk baton Um eiblblUon 
Ot Juio Mth WUbor B. KtmbaU ftamaiad his sight- 
proper Wploao hr hlttlnc tha bonksd port of tbs 
tnek ftt one of the tarns, and loot week Frederick 
le^i^fr demoUahed hie Wrighttrpe aeroplane, which 
was fitted with the eocletjr's motor when It 


Willard menoplane U nearly oompleted and will prob- 
ably be tried by Mr Willard within a few days u 
soon oa he bos learned how to fly the Soelaty’a new 


■inetnr Henri Dentaoh de la Menrthe, who haa prob- 
ably done mon than any other one man to envonroBa 
the darelopment of aeronautics by oSeiina goneroua 
prleee, boa reeantly glTon flOO 000 for the founding of 
on oero-technlml Inatitute in connection with the Paris 
imiTaralty Tha new institute will he named after M 
OeolKh, and will be devoted to study and rewarch for 
(llfi purpose of perfecting flying machines of all types. 
K Deutacb baa also given 03,000 and the Unlvoralty 
|S,000 annually to carry on the work H Basil Zoko- 
roir a wealthy Greek resident of Paris, has given 
1110,000 for tha founding of a chair of aviation by tha 
Fboulty of Science at the University Theae two gifts 
show the generosity not only of the native Frenchman 
but of the foreigner who has mode France hie odoplcd 
land when the two meet In the common field of 


n 1 o— tbe Gorman government s llrat 
Seppelln airship— recently mode the trip from Fried 
rtcbshofen to Meta. The former place wee left at 
IS 37 A. M, June 38th There was a light north west 
wind blowing Raveneburg was paeeed at 1 07 the 
airship continuing northward at about 18 miles an 
hour At 4 P Ms lending was mode In a Held at 
Blberoch bacouee of bod weather and tronble with the 
motors Oespita a heavy ruin, the crew of eight men 
brought the huge croft eafaiy to oarth A battalion 
of soldiers was required to hold It the next day when 
the wind blew a gale Kepalra were Anally elinrted 
and the airship at length rooched Its destination on 
July 4th Alter another of the latest type Zeppellna ' 
Is completed for Mels the “Zeppelin T will be sent to 
Tegel, qear Berlin, on n school ship The oflirinl re- 
port of the recent loug-dlataoce trip of the ’Zeppelin 
{1“ will be found In the current firrnj'WBNT 

A fsbit Idea was given New Yorkers lost week of 
wbat a modem dirigible could do In the way of paeslug 
over tbeir city, when Frank Goodale oolled hli tiny 
airship from PAIIsods Park, on the west bank of the 
Hudson apposite tSUtb Street, across the river and 
above Broadway to 42nd Street The craft, under pei^ 
fact control and making about 12 tnllea on hour cir- 
cled around the Times Bulldlug and returned to Its 
starting point in 40 minutes. A large modern dirigl 
ble, with a speed three times os greet and a carrying 
capacity of a score of passengers, could have made 
this trip In much less time, even with quite a wind 
blowing. M Clement, of Faria Is at present coostrui I 
Ing just such on airship with the Idea of cronlng to 
Rnglsnd Some patriotic Brltlata newspapers are con 
otniotlng a shed for it nt Aldershot with the hope that 
otter this croft has demonstrated its capahllltlea the 
government will purchase It and tbui acquire a large 
up-tiHlate dirigible. 

OxTllle Wrigtat, In ottompUng to fulflil the govern 
n.ent requirements at Fort Myer with his aeroplane 
has mat with numerous set bocks and a great deal of 
ill lurk Owing to tronble with the motor and un 
favorable wlnda, the flrot flight consisting of one cir- 
cuit of the Held, was net made until June 28tb, and 
then only at the third attempt The next day the ma- 
chine flew the length of the field but ecraped one end 
Of the lower plane In making the torn, and In landing 
broke one ranasr On July 3nd two fllghu were mode 
of 7 and 13 minntee. the eecond being terminated by 
the ftopplng of the motor when the morblne was over 
the 8bsd at the end of the field In landing one end 
of the lower plane eaugfat on a imall tree, which tore 
the oMli and whirled the machine around, completely 
Ten days wars taken to re- 
lot until the 13th Instant 
that OrvlUa Wright anoceeded In flytng o^dn This 
ft ( minutes and 88 eeconds. The nest day 


amOalift-tiu inmps of lean than half a minute were 
RHiftai h rpiuer b0ng broken In allriitlDg the second 
UWe, Altimwgh t Urge crowd of prominent people 
id eOenr attanioon lost week 
y gtM to be too unfavorable 
n m Uie vtctaHy of the no- 
tional enpital raealved n Amp ae^heldc u a rasnlt of 
jOw (hUttN Of tta Wright anrttae to fly under what 
OnnM hardly lu enUaft nalir aaiMnunMb ooiidltloni< 
nek M » UgM wind of • or I milea an hoar for 


Scientific Americ&fv 

CLECnUClTY. 

A laiga Mexican hydroelectric company haa ]U8t 
been organised for the piirpcoe of Mrnishing the 
power for s vast Irrigation scheme A large plant 
It to be built near I.ake Cbspals and another on the 
Santiago River near Guadalajara The territory which 
) be reclaimed by this Irrigation system covers 
“ ■ ‘ 000 acres 

of the electrically Illuminated baseball 
grounds at Cincinnati Ohio has been so pronounced 
that It Is now proposed to have football games, os 
well, on the Illuminated Held Foolboll Is too strenu- 
ona a gome to be played under the summer sun but 
no such obJecUon can be raised to It In the cool of 
the evening or night. It Is expected that quite a 
number of outdoor iporis and games will now be 
possible for evening entertainment 

Iiost year $66 000 000 woe epent by the railroads 
of the United Statee for croea ttee The average 
price of the tlra wag 60 cents each Only six per 
cent of the ties was used by elertrlc rallroada Forty 
three per cent of the ties were of oak, and nineteen 
per cent of yellow pine Owing to the growing scar- 
city of suitable timber other woods are being used 
after treatment with various preservatives and It has 
been found that these treated woods outlast I he more 
expensive untreated oak I lee. 

In a talk given before the Electric Club of Chicago 
Mr Edward N Lake pointed to the remarkable growth 
of otreet railway eyetenia in the United Stntew Of the 
8123 mltca of elngle-troik railways In tS'tfl only in'! 
per cent were operated by electricity At the licglu 
ning of lost year there were 74 404 tnllea of atreet 
railway, 34 060 miles or 06 per cent of wblih were 
electrically operated Mr Lake alio pointed to the 
raplff strld<a now being made In the eleclrlflratlnn 
of steam ratlronds and predicted great progress with 
In the next ten yeuni 

A new typo of electromagnetic brake Is l>elng maun 
facturod In Germany which operates on ibe rails 
rather than on the car wheels This rail brake com 
priees a pair of pole ehoes which are parallel with 
the rails and located clooe to them The braking 
effec-t may Iw Inc reaoed by Ic ngthening the pole shoes. 
The weight of the brake Is but three per cent of the 
pressure II exerts The brake Is adapted porllcularly 
for mountain railroads and may be iiseil In ennjunr 
tlou with an ordinary wheel brake to lotreoae Ibe 
ndbeelon of the car to the ratio. 

Boily In ycus an outdoor theater conducted by tlie 
lioaluii Buburbnn Electric Railroad ol Auburuclnlc-oii 
the-Charles was burned to the ground The Are was 
discovered at 2 odock In the morning but the gen 
eral manager was on the scene Ineldo of twenty min 
utos A telephone station was tininudtuloly esuib- 
llsbed, and within two liours n deatgning engineer 
was on the groimcl planning a new slruclure An 
hour later the cKris-Dlera and contractors arrived 
ready to estimate the cost of rcu-onelructlon Hy this 
time the ruins were c ool enough to permit of stHrlliic, 
work which wow rushed through with such celerity 
that within ten days a brand new theater complete 
In every detail and seating three thoiiiMnd persona 
was ready for use Credit for this rapid eonstrui lion 
Is due almost entirely to the telephone which was In 
constant use during the ten days of ccmatructlon 

It la well known that Hertzian waves con be trans 
niitted more rendlly over waler than over lend The 
reqson for this was explained quite recently bj I’rof 
J A Fleming In u popular lee’ ire He showed that 
R current of high frequency could bo transmitted over 
a galvanised Iron wire as readily as by means of a 
empper wire but that If the sine was burned oB the 
wire, so that the current hod to traverse an Iron 
path there was a considerable reluctance This 
showed that high frequency cammta which normally 
travel over the aurfSco skin of s wire, will pooetrsto 
fkrther Into the metal of low conductivity The 
Hertxton waves do not penetrate water to a depth of 
more than a few feet but when traveling over dry 
soil there la a much greater penetration due to the 
poorer conductivity which rcauita In a greater loss 
of energy 

An eUetrio railway rjnnlng from Trient to Male, 
Austria, a distance of 78 miles. Is soou to bo put Into 
operation The cnirenl Is to bo supplied by s hydro- 
electric plant This mark* an Important s*cp In tha 
utilisation of water power In the Tyrol Another 
railway Hue la nearing completion In Austria, knowm 
os tha MarU Zel) road This line b 67 miles long 
and li the longest ■Ingle-phase railway In Europs 
Th# eurrent Is furnished by a hydrcxlactrle plant, 
and b fed to the trolley wire at a preasure of 6,600 
volts The cateuiry gyiitem Is used for itipportlng the 
trolley wipes. The locomotives will each be equipped 
with two aingle-phase 360-horse-power motors Owing 
to tha narrow gng«, the motors cannot be mounted 
on tho (Mr axles, but on ftMaoted above the trucks 
j^'^IBd eonnocted to the wheeWhy means of connsrtlng 


SCICNCC. 

“Orthodsotlit" Is the tis hnirul name of a new kind 
of dentistry lu pbln English ortbodentlst means 
“tooth-stralghteucr According to lost accounts, 
there are uboiil 60 of him now In America, aa com 
paied with Bo UOU ordinary denrisU To the ortho- 
dcntlate mind a man who extracts a tooth In regulat 
log foollahly cliugn to old tradition He holds that 
tho properly shaped Jaw can hold all the teelli ihnt 
grow 

Mr O B APhllllpa exhlLltcd at tho recent concep 
AtigtMi of the Hoj |I Society a pemiHiiently luminous 
wali'b dial and nilllurv night lompnas The watch 
dial la tranaparcul (glass) and tin Ogures are inlnlcHl 
upon Ita upper surface The dial is hui keel with a 
eoinpound ronlalning a minute quantity of Kallr, (ra 
dliim lironilde) which renders It linninnni so that 
tha lliop ntsy lie easily read In the dark flio com 
pane Is arranged upou tho aanic. pnnelple Tiv means 
of b lumtnoiiR disk and atrip dlrc-tllun inii) be dn- 
termlncnl al niglil 

A larias of ascMota of klles and bullnoiis on Iscko 
Vlelorla was orgatibed by Ibe PniMSlaii Ac roiiuiirli -il 
Observatory of 1 Indenberg In July I’hlft A nglHiur 
Ing balloon which ntliilned the height of la K kilo 
melenc recordecl nt Hist nllltndc n tem|s<rntiire of 
— 84 deg I' a lower value than liou ever been fnimit 
at equal or even greater alllliiclis over Europe The 

Isulhcraial layer was entercc] on aeceral necaslons 
On Heversl tacaaluns also an uppeniiost nirrent fruin 
the west was found above, the ret.ii1ar cuaterly iiirreut 
c r the c-cinutorlal region 

It was shown liv Ihe \ St W IIomcI ( nnimlsslnn 
on tho SimiiluiieouM ( niubiisllou of lloni Cargoes 
11897) that ships whoso cargoes took Are hud mostly 
been loodod In summer In view of the high sum 
rocr temperature of New ensile N 8 1A , this was 
only whnt might have been expected, but II does not 
seem to hate been niillced Hint u similar relation 
might obtain fur eargoes loaded In the temperate 
rllmnte uf His Uiillud Klngriuiii I’rof 1 hreltall haa 
made un analysis of 4 s'lg longtotoge shipinenlu In 
the years 1KTJ 1874 and 187'i — presented to the Eng 
llab lloyal Commlaalon of 1876— whlrh anulysls shows 
unuiUtnkably that It la nnly eargues loaded In sum 
uier which are liable to nixinliineons roiiibiiallun 

A new proctaO. of keeping eggs couslata In placing 
tliein first In eoiuprinsed i.Rrlcnn dlcjxlde which al 
most cumpictoly ateillizes them and ihen In u mlxliire 
uf carbon dioxidt and an Inert gns (nllrci|,cii and hy 
drogen) at a teinperulnro near the freering point 
In these oonclltinne the inic ro-orgHiilhiiia which have 
not been destroycsl eannol develop The addlllon of 
tho Inert gaa la niceosary In order to prevent the 
llqiiefactlon of the albiiiiieti wlilili would certnlnlv 
oteur In an ntinusphcn of pure carbon dioxide hggs 
thus treated cuu bu kc.|)t ten months witboiil losing 
any or tbeir i|unllllea The treatment costs nbnnl IS 
ceiiis per thnusaiicl eggs while eoli] Klcirui,i iohIh 1J 
i-cnlB pc'r thonnaud per nionlli heme If Ibe eggs arc 
kept nine or ten montbs Ihe former prnn-ss will be 
iniicb cheaper thuii ilu other 

A Franob cciininlsalun rormtd for the piirpmce of 
inuklng •nnipuralivc Mtucllia of Ibe verlicul and In 
I lined alylcn of huiiilw rll Ing with regard to the heciltli 
of school (lilldnn bna iinniiliiioiisly reported In favor 
of the ImllniHl style wlibli is oius rind to be far slm 
liter and has fntlgiiliig lliim the vertical style and 
li'SH likely lo (iiune spinal curvature niul oilier 'vll 
resullB In writing by the virllc-al ayatem the right 
arm In held In an iinnaliiral pcwltinn which iimkes It 
Imimsslblo for the i hlld to inalnlaln ii unniiicl md 
hygienic posture Virliiul writing Is ptifoinicd verv 
slowly and lahurlcjualy and mnv Hcvrlously Injure chll 
dren Whn are precllspused to spinal Ciirviilnri uiid 
other defciriiiilles or to writer a tramp The m ullst 
of tlin I cuunilHslon denies that vertiriil writing pre 
Bonts any advantage over Inclined writing with ro- 
spect to the prevenllnii of aliurt sighledness 

At a masttag of the horticultural aochty uf Algeria, 
lait November a number of seedlees dates of large size 
and fine flavor were shown which had been prodiind 
without artiflclal ferttllxatlon Tho dn*e p-ilm 
(Phimix) la a dlipc Ions idant the male and fimuli 
flowera being home on aeparate tries No -s ikI i in 
be formed unleos pollen is c-onveyed from the mile to 
the female flowir by wind Insects or human ngeni ) 
In Algeria pollinnilon Is naimlly asalated bv pl-ulng n 
few male flowers with rlpa pollen among Ihe femcle 
flowera Egypllsn paintings show that thl'- nieiluMl 
«aa praetlaed In antlonlty Seedless fruits Iinvi oflm 
becMi produced by Isolated female trees but hitherto 
them seedless date* have been Imperfecllv devOoiied 
At NIcw la eultlvated a apeeles of dale palm wlitcb pi i 
diicM block fruit and heart nbiindnntlv i verv vi i 
whether the flowers are fertIM/ed or net the f lb.-'’ 
dates being equal In size nnd flavor to the imrin d null 
In most spec leg however the seedless dal in on m ilb r 
and are produced less nbuudantly than the m nniil 
fruit 
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(•ipLrlmenteni In need of cbomlcalf may MmetlmM Daring th* put two montlu a good dul of IntoraMr 
do without the drugglat The eoll, pUnU, anlmale, tion hu become OTaiUble oonoemlag the naval ^ 
are but chrmlial laboratorlea in one orange, choml atmctlon of varlou foreign powora, and thin it la pro* 
cilH nrp fuuml In eucb a number and of euoh a natnre 
iih !•) enable anyone to perform aeveral rurloue en 
IH rlroeiitH Most of the reedern of the Bciainrio 

AarairAN prohiihly hare read about or uaed the eym 
palhetli Ink whirh le obtained by merely dipping a 
pen liilo the JiiUe of the fruit The eudden apparl 
tinn on I hr heated paper of the hitherto tnrlilble 
eirlpt IH line of the pretty experlmente whith ean be 
made with orange Juire Thoke wblth the writer la 
about to deecrlbe have more to do with the phyalolog* 
leal than with the atrlitly tbemlral propertlea of the 
fruit ^ 

Bnicar and a (■onHldemhle amount of rltrlc aUd are 
found tn a ripe orange Beeldea the taate, a good 
proof of the preeenoe of a true acid in orange Jnica 
ran be had by boiling In water a few red cabbage 
leavee and then letting eome orange juice fall Into 
the blnleh decoction The Inatantaneoue change from 
blue to red reveala the preaence of aclde even when 
taate falli It may be a matter of iiirprlae to many to 
learn that the etrong angar and acid flavor of orange Htpealu of Are drawn from aa oraage peok 

juice rnnnot be pen-elred by a ronilderable region 

of our guitallve organ The middle anterior part of poaed to aummarlie In the following brief paper 


moat of t)M (jtormgn aUpa of th$ "DnadHii^ir trP*. 
ot which taw are liffw ittdar eonatnidtloa. Tk« Brlk 
lab Admiralty laat year atated that tha flnt fMi 


k ipcrlmentera In need of cbemicala may aometlmea During tha paat two montha a good dul of Intorma- lab Admiralty laat year atated that tha flnt tom 

do without the drugglat The aoll, planU, animala, tIon hu become available oonoemlag tba naval ^ would carry twelve ll-loeb and twelve t.T-lBeli. this 

are but chrmlial laboratorlea in one orange, chemi atmctlon of varlou fomign powora, aad tbla it la pro* year an offlctal (Brltlah) atatament plaeaa tha aalB 

calH arc fouad In aucb a number and of luoh a nature amainent at the aama Ogore, but glvaa twolvw Alaait 

ah I'l enable anyone to perform aeveral curloue en gone u the leeondary armameat ^ 

Thli hu racantly been conflrmed by Oie,^|lnnan 
government, Ifuch nncertelnty, however, atlfl ealete u 
to tbe ansoment of tha tlx later Genna "Dread 
noughta." Fighting Bhlpa, a uully rdihfala naval 
annual, lUtea that they will have twelve IMneh guM 
divided between four turreU It ahonld be noted 
however, that aHtaongh tbla plan In atated to have 
been obtained frcm an oOolal model, tbe remaili le 
added that ‘ It ii not Impoaalblt that one of tbe mid- 
dle tunreta may be auppreued, and the ahlpe ourr 
only nine 12-Inch or even only eight" Bkatoh plau 
ot the “Rheinland” end "Poeen" (liatom to the "Nu- 
MU" and "Wentfelen") ud of the Inter eblpa, are 
given In tha eocompanylng plan. 

It la now certain that tha armored crulaer “Bluehcr" 
will carry twelve 8 2 Inch gnu (24^pound aball), end 
the Britleh Admiralty crediu her with a aaeendary 

immif mum ii iimj urn m u, m um^.j lu armament ot eight S 8 luch It li Impeailble to ob- 

iMm that the etrong engar and acid tlnvor of orange Mtmaka of Are dmwn fmm an omafv put oonArmation of tha aeooadary armament 

juice rnnnat be pen-elred by a ronaldereble region and tboae who have leen the veiwl aay that there la 

of our guatative organ The middle anterior part ot .ummariie In the following brief paper “® provlaloa for the monnUng of eueh weapolU. 

our tongue li u Inteulble to theae two flavor! u the Brltlah Admiralty la atttl very reticent u to »<-I»»nd«re are given u the alternative She 

puiRlam ca-cam of our retina la Inaenaible to light (,,, pnppniant of tbe "Neptune” (laid down In Jenu *’•’'* “ ***'‘ * ■***•* ** ® 

The fait wu aacertalned for the Arat time 1 believe jop, bettlaehlpn of the onirent year’e trlple-expanalon englnu of 36,000 boneiwwer 

by the iclentlit Bchrelber who carefully flxad the progrenime but It le generally underotood that theee Tann," tha Arat of the real Oerman 


by the iclentlit Bchrelber who carefully Axed the progrenime but It le genera 
boundarlea ot the Ineenilhle reglone of tbe tongue tor 
many lubetencea among which were eugar and citric 
acid The accompanying drawing ihowi that the un 
reiponilve area lorrcapondlng to augar doea not coin 
clde everywhere with the area of Ineenalblllty for . 

citric add but It ahowa at tbe name tima the exlit | 

ence of a large territory common to both Cut a I ^ - 

annll piece ot peeled orange Bapreu It allghtty ao I ' 

ai to avoid the dropping and running of the juice over 1 

the tongue Place It In contact with your tongue at I 

nearly ou Inch from the tip Ten will And the orange \ 

abMlutely taatelen Bring forward the oarae place \ ' MBSm 

ot orange on to tbe tip uf the tongue and tbe etrong \ 

iugar and acid Aavor Inelantaneouely reappears. \ 

It cannot be nald tbat a part only of our guatative 
organ la Inaenelble tn the taate of tbe eaaentlal oil 
contained tn the orange peel for It la the whole tongue 
and mouth whbh do not iiercelve It To eay thle 
while everyone knowa the powerful aromatic taate of , 

orange peel eeenie foolleb enough yet It la true Tbat 
partli ular taate la not a taete hut a amell perceived Mmne blind ipota of the tongae 

with the noee only and many other eetiaatlona catleil Dam di-iloii ntduu liuwetbie to imw < 

Uetea have not the ellghteel right to auch a title to duk kM .ed .bided regloi 

Yet tbe itatement that eiich rondlmenti oa vgnllla or 

peppermint are laateleHg, la sure to arouM consider Avs battlesblpa will all be i 

able opposition If you make It after dinner In a com Inch gun with which expe 

pony of laymen Aah the most determined of your during the laat twelve mon 

lontradlctori to leave the room for a moment and li doubted whether the gun 

meanwhile rut Into amall plecea eome of the outer fornard atate to allow of t 

vellow peel of on orange, which you place Into a apoon 'Neptune, ' but Its adoption 
Your opponent le then roqueated to close hermetically regarded a« certain None 

hli nose and tn enter tbe room When he le near the gun baa been allowed to be< 

table you aak him moreover to close hla eyes and to will weigh 1 160 pounda, or 

eat and name the apoonful 


Ave battleiblpa will all be armed wltb the n 


The "Von der Tann," the Arat of tha real Oerman 
‘Dreadnought” crulMrs, which will be completed this 
year, will tarry either sight or ten 11 Inch guns. The 
G" and “H" of later programmea, will carry ten gnns 
of this caliber dlipoaed aa In the “DraadnonghL" 
Their main belt Is 7 Inches thjek, and thslr speed 
wltb Pareons turbines of 46,000 horse-power, 26 knots. 

Tbe new scout-crnlien building for the German 
navy will bo of 8,800 tons and will carry toartesn 4 1 
Inch guns the speed being 88 knots 

Tbe Japanese batUasbIps "Akl” and "Batsnma,” 
which were laid down in 1806, will not b* eompletod 
before 1810 They are tbe Arat battlasbipe to be tmllt 
In Japanese yardi, and the experleuce, althengh donbt- 
leaa of great value, will have been dearly boui^t 
The "Batsnma' Is of 18 360 tons and Is armed with 
four 12 Inch twelve 10-lacb, and twelve 4 7 Inch guns, 
while the ' Akl ” 460 tons larger, wlU have eight 8- 
Inch Instead of tbe 4 T’s Two new ships have Just 
been laid down the ’Kawaohle" at Kara on Jaanary 
18th and tbe Settsu" at Tokoeuka on April let On 
a displacement ot 30 800 tons they will carry twelve 
ll-lneh ten O-Imb and twelve 4 7lnob guns Tbe 
' Jljl Bhimpo ■ a Japanese paper, gives only ten lA 
Inch, but the heavier armament Is fully conAimed 
Fighting Ships gave these vrasels fourteen 12 Inch 


le doubted whether the gun will be In a auAlclently ored cruiser 'Kssuga ’ by the wsy has bad her single 

foreard state to allow of tta being mounted In the lO-Incb gun replaced by two Aincb, aad now Is elml 

'Neptune, ' but Its adoption In tbe four 1809 sblpo Is lar In all respects to tbe Nlsshln ” Tbe new 1 160- 

cnrtaln None of tbe ballistics of this ton destroyer ' Umlkaie," bnllt at Maldsorn has com 

I allowed to become public but Ita shell pleted her trials succeasfnlly easily maintaining the 

160 pounds, or 400 pounds btavisr than dasired speed of 86 knota Her engines are of 20,600 

borao-power (turblneo) 


of food you place Into hla No new vcteels have bran 

mouth As loug as hla On — oommonned for tha French 

gers preaa hie noatrlla, no _ navy glnce July of last year 

amount of chewing or swal ^ Italy, however, has ordered 

lowing will enable him to ^ ^ ^ **® battleships of approxi 

comply with the latter re mately 20 000 tons, their 

quest gwsxaara .fMMM "D^ta All- 

Yet It Is not probable tbat CMmumm fttremiu tMjmrmKmJ) JfAirAttft, Mtrruf “Loonardo da 

any part of any plant la fo- a ra- /A - /Ai» ’ '*^®Y tar 

much richer In eeeentlal Oil hlne engines ot 80,000 horse- 

than the yellow epbarp ot powor and a ipoad ot 22 to 

the orange It Is so loaded ^7*5 BlQ k»»ta, while their anna 

with the odortferoui liquid ^ ^ ^ ■•O ^ mentwtUconelst of twelve lA 

that any change In Its shape taoh guni mounted In fbnr 

wtll produie liny jeta whhh turrets and dls p osid aa shown 

spring In every direction. ttmUAHY ITALY tn the Ulnotrstlon. Ills asc- 

To observe these light a A/w*«a, AksmsisiiAw/aiaaa. Rujw OAATtAkfmim fraMsssAsDow ondnry hsttery COfflprisaa elgb 

candle and bring near It a M- H» /«-/•• teen 4,7'g. Two othu- battle- 

piece of orange peel held bo- rtilps are shortly to be order 

tween thumb and foreOnger - ■- m —aa. ■ ed, and while their annamsnt 

Double and press the peel, follow tbat ot ths dar- 

ihe yellow side facing the Her veaasla It la alao nnnorad 

candle, as shown In tbe pho- that. In necordaboe wltb tbe 

tegraph Pretty streaka ot atAMAur mvSttA pToposala ot Ool VMtorlO 

Are wtll be seen to suit from Aim Mti S maa dsnisiwuw, MnwRniisis^ aMsseg ratmot CnnIbortI, the dlaUagnlobed 

the candle up to soveral M-M» /•-«*- navnl oonstrnetor, thay may 

Inrhos sway from It They I— ' ' • - w - J carry sight 14-lncb gma eg a 

are produced by the Ignited Mv type This bnrat of ao- 

jets of eaaentlal oil AATMT ••BUAOnmBY" UmifS OV THI BAtAl NWBBg. tivlly on tha part Of Italy if 

Ana to ths tact that tha Ana- 

To prevent tbe drying out trlaa govoruiqnt has roeanA 

of gam Arabic It Is only necofsary to place a smalt tha shell of tba lAlnoh gnn whlcta now tornu the ly smharkod on n toar-‘'Draadao«li|dit^ profnakaMt flba 

flSca of camphor tn the solution Tbo gum Is not mnin armnmant ot moot fantUeohlpl. Thi ot thaot vMiato to eniry ton lAimdi gaps nnd to stanm tl 

thereby Impaired but remains adboalve to the last guns will bt mountsd, t^^ flspaslUOa being shown knots with snglnes ot 20,0W berSs power, 

drop Another method Is to add a small addition ot In tbe aceempanylng plan. ^ Tha raeodstrnation of tba B n mt n ii navy has at loaf 

glycerine Hnoh ancertnlnty etlU osiats os to tba anHonrat of (OaW rt g g s g - a* pm 


LATMT "miAonmaY" umn or tab bavai yowna. 
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TUI THIBO HOXORABU SlirTlOI BlUT I« m 
rOUBTE BIMUHOR OOKFinTIOI. 



A loloiiv of lioi^ houMd In n hive with rIbw wnlle 
HO I hill lliiir p\erjr moTemenl can bo olwerved afforili 
N VI rt liiHirnitIve leawn in natural hiatory Such a 
hills', hlvi may alao aorvp aa a hnlpful lllualrallon In 
I loiiuidi intlon ot Ihe fourth dlmenalon 1.«t ua 
liiuhino n hive with Ita Hoor hhiI roof of horixontal 
kIiihh plntiB brought ao tloao togilhor that there la 
lumlv roiiiii fur the hoes to move about tielween them, 
iiml for till purpoHM of our 'lluBlrntlnn let ua endow 
till Iki-h with the lull lllgcncc of men To tUnae heea 
HO iiiiiniiMl forwaril and tuirkward right and loft, 
would Iw fiimlllRr IdeiiH and their world would be 
one Ilf two dimonglona only tleburred from upward 
and downward movomonl by the iloaeneiw of the glaaa 
plutea, the worilH up and down would be mean 
liiglcaa to them bei hiiho there would be no eaperlenee 
uiKin which 111 Ihihi thvHO Ideaa Iraporfert aa la the 
lllnatratlon It NiiggiHiH tho (onrepllon of a world of 
only two illnii iialiiiiH knirth and breadth 
I'lane Reomelry Ih a hi lance which deala with auth 
flgiires HH trluiiglc'i aqiinrea and i In lea It la Inter- 
eHlIiig in know llml It nrlglnuted In Kgypl where It 
wiiH devilopml to fai llltate the meaauremenl of land 
llile origin of the hi leneo gavu rlie to the name 
giuiiulry wlilih ineunH earth mcaaurement I-ong 
iiiibseiiiienl to Ihe i ra of IIh h,Ryptliiu development the 
nil me wire exliiidcd under the mime of aolld gcom 
ctry to a Kind) of hikIi flRiirea ua aphi ran cubea and 


or sphere would be IniiMneWublc and a third dImen 
■Ion would appear In them aa abeurd and unthinkable 
as u fourth dimension ilnea to ua fluppoae wo lay 
two pcueila on ihe table oo na to < ross one another 
ot a right angle and thin hold a third pencil ho ua 
to form right angles with the other two While this 
la obviously a poaHibte thing for ua to do It would 
lie liilpoaalblo for Ihe lieea with their Ignorance of 
lha dlnieiiMlnn of lielghi Thev rould of eouriie have 
two slender poiulhi In their hive at a right angle lo 
une another Iml thev luiild not liuvc a third pemil 
at right angles lo both of thi first two Wc may look 
upon the two tiendlH aw representing the two diraon 
sinna of the world of tho bees and the three pencllj 
aa repriarntlng the threi dlinmalone of onr world 
Suppiiae further that some one tells us to hold a 


enlB Ihe w>-i ailed fourth dlmenHloii Although 
mpuHhIble for IIH to place It the llliieirnllon of 
liitlun of the bees lo llie third pent 11 or dlineii 


illoii hut they are pleased 
iiiratil) na poBHible under 
iHl limy lie the properties 
ms If there Is any surb 
tiding principle of Iheir 
pvir they find lo be tbe 
I dlnienslnns to gooroetry 


illiiieiiHloiiH unit gniiiiiirv of four dlinenaloTis As the 
ilnli la to till sphere so Is the sphere lo sonin un- 
known lioil) whlih may hiivi Its existence In space 
of four dimensions Ah the aqiiaro is to the cube so 
la the cube to a figiiri In span ot four dlmeDSlona 
which wo may lOlI Die iiibold 

Of courau the fourth dlnunsion Is lutatigible Matbe- 
niiitlf Inns do not auk na to Imagine a toiirth dImen 
Hlim minh leas do they iiak us to biMeve In it It Is 
not to III supposed that the most skilled student In 
thta Buhjecl has a mental ph ture ot four-dlmenalonal 
HiHiii Nevorthelesa the properties and relations of 
flgiiroH existing In four-dimensional space may be 
Invest Igateit and atatod 

Algebra la the si leuce of niimbero. It Is n Tory 
iffli-letit aid In the atudy ot geometry Algabrs deals 
largely with equations sinh as ix|f=l2, which means 
that X and y are two varlahle numbers that mnltb 


plied together give T2 as for mainple 7 end 4 or 
^ end .* 3/'i All the Himplor figures of geometry such 
ns the straight line and tho circle may be reprvsental 


by equatlona, In other words, the sqaatlons ore eon- 
densed descriptions of tbe rsspsatiT* gsemstricol Hg- 
ares somewhat as a scorecard Is • oondsassd de 
scrlptloD of a baoediaU gome. Msthematldans bars 
learned that the properties of geometrical flguroa out 
be itailled far more readily by means of tholr oqtia- 
ttoni than by means of tbs figures tbenisslTSs. A 
mathematician who understands this mode of stndy 
ran look at the eqostlon ot a carve end tell all sorti 
ot Interoatlng and useful properties of It without ever 
seeing the carve Itaelf— indeed, without even having 
any mental plctnre of Whet the form of the curve 
may be 



Without going Into detail. It may lie aUtod that one 
equation with two variable niimhera repreeenta a 
plane figure thus x*-!- p’s 15 represents a circle. 
<>no wiuutloD with three variable numberx repreaents 
u figure In apace tliua *• 1- y* — S’j-O represents 
a rone What dues one equation with tour variable 
niiniliers ripreHciit aay tor example, x* | 
ta’-=20' Ry analogy we ahould say a figure In apace 
of four dimensions. Although wo cannot Imagine such 
a thlDK we lan pursue our analogies and study this 
uiiiesl figure by means of Its equation and thus wa 
I an dediua many of Its properties Tbe dllfereneo It 
simply this whereas when we study the equation 
ot a (QUO, we can always turn to tbe rest cone and 
Interpret our results thereon when we study an equa- 
tion ot a foor-dluieiiHlunal figure we have to be eatla- 
fled without auth an Interpretation In other words, 
although our gcoinctry halts with three dimeneiont 
our algebra marchee on to any number ot dlmen 
elone and le « stimulus to Imagine a geometry ot 
more than three dlmenslone 
We will now outline briefly a way In which algebra 
may help lo give a ptraoii some faint notion of a 
figure having four dimensions. It Is somewhat com 
inou to study a figure having three dlmenslona by 
means of equally siiaied parallel sections thereof For 
example If the mlcroacoplst wants lo Mtiily the shape 
iind slrui turo ot a germ cell be allces off exceedingly 
thin sect Iona and arranges them In auiceealon on a 
glsHB slide Then by looking at thaoe leetlona In suc- 
coHsion he isu form an Idea of the solid etmeture of 



Analngow view «t a ^enbrnd" of fbwr dimemlSM 
oppearioff os * flgtira wf three dlmenaloM. 

the germ cell Mathematicians taavt rules by which 
such BCLtlons of a solid Sguro may be constructed by 
moans of equaUons. They start with on equothm 
which ropreoenu a solid body, for etomple, -1- y* -1- 
sFs: 9 representing a ^tere, and they portorm certain 
nperatlons by which thay git % series of rooultlng 
equailnni ihst represent ihe gneos m ive oestlMm of tbe 
■olid body It remolna, tbea, Bl9rti^ to draw plotnrea 
of tbe sertlona from tbe dgh| tSordsd by tbe resnlt- 
Ing equetlona By tooklnff id oil thsos ptctnnp. ■ 
person may get a (hir Idea of tbe shape of tbe orif^ 
eoUd. U the case of a sphere the •eettoi up oMm 


of vorytpf elw. Aa we bare olnadr MotoA, w etpi*' 
tloa baring tonr vwriahla pmnbers. sbonld b!l^ ehUoi^ 
re p rsoa nt e flgxira la spoo* of tonr dlnMsalona. 
poos wa have tlieh u aquation, ■■ 
s 10 We eon apply ths olune rulea Pnd pofdrm the 
■■me oparstioiM to get eeetloiia of Uw Bgare rspre- 
■anted by this equation. Csiionoly but eonoMaPtly. 
theoi oeotlona ooma ont os solid flguree. F'tten the 
data afforded by tbs roanltlnl equations, mathe- 
mstlolan can model tbeee solid flgurss (p cloy and 
lay them In a row on the table before him Juot aa 
the mieroecopist looke at the aeries ot sections on his 
slide to get on Ides of tbe solid structure of the germ 
cell, to the mathematician con look at the series of 
Olay modehi before him and pooslhty feel that ha has 
some Ides of tbe nature of the foar-dimenslanal fir 
ure repraseated by the equation with which he etartad 

Thus we see how the fourth dimension may be 
studied by means of ths equations which algshrn fu^ 
nisbea Thure is another bolder way Ws hive seen 
that ws can hold three penctia so that each one of 
them will make a right angle with each of the othars. 
Instead of saying that It Is absurd to aoppoes that a 
fourth pencil con be held In a position so os to form 
right angles with each of ths first throe pencllo, lot 
us M*time that It ms be done Wlthont any further 
Bssumptinns a complete geometry of four dlmenslona 
can be built up by pure reasoning. Many of Its eon 
elusions are no more obvious to the aeniea than Is 
the fundamental assumption with which It starts. 
Btin that Is tbe only aieumptlon, all elte may be 
deduced from that one aoaumptlon and from tbe piin 
ciplee of our well known plane and solid geometry 

An llluBtniUoo ot a special method In the study ot 
spore ot four dlmensiona may serve to show how 
mathematlclona reason shout such thing! without be- 
ing able actually to Imagine them We proceed by 
aHcertsInlng tho relations between two dimenalonB and 
throe dimensions, and then eoUblltblng theca rela 
tions by analogy bstwoen three dlmenalons and tour 
dlmenslnns Suppose we have a glosa cube resting 
on tbe table before us and we close one eye and look 
straight down upon It with tbe open eye Ita appear- 
ance will be aa shown In the accompanying drawing. 
This drawing Is rosily a plane figure, ot two dimen- 
sions, and It might have been produced In tho follow- 
ing manner, namely by drawing one square Inilde 
ot another and then drawing Hum connecting tho cor- 
responding corners. All thie conld be done without any 
thought ot three dimensions. The beet In the gloss 
hive could draw snob ■ figure as tbe one bars on the 
paper before ue. Nevorthelese. on this figure many ot 
the propertlea of tbs cubs can bs studied By coim^ 
Ing Ihe fnnr'Sldod figures (ASCD BFOB ABfB, 
BFOC COHO, UHSA) which wo find to be six, we 
lesm bow msuy faces tbe cube bos. By counting the 
corner points, which are eight, we learn bow many 
coruert tbe cube bae. By counting the lines, which 
are twelve, we learn how many edges the cube bos. 
Juet as starting with the squares we ere able to got ■ 
two dlmeuslonsl figure which, tor the purposes ot 
investigation, msy be taken ■■ repreoentlng the cubs, 
may It not be poeslble that starting with cubes we 
ran get a tbree-dlmeDSlonol figure which shall repre- 
sent the four-dimensional Ogiire which we call tbe 
cuboid? Just os we drew a smeller equare Inilde 
ot a larger one, eo we should think of a amollor cube 
Inside of a larger cube, and lust at we drew linoa 
Joining the correspoDdlng oomera In the eoaa of tbs 
equarei, so we should make pUnea joining corre- 
iponitlng edgM In the esse of tbe cubes. Tbs llgurs 
DO formed Is somewhat Imperfectly pictured In the 
accompanying drawing, and for the sake of oleomaao. 
let ns suppoee we have such a solid gloss figure before 
ua. In tbe case of the squares to find from them how 
many square faces the cube has, we counted tbe big 
outer •qiisre, the small Inner square and the tour ■a^ 
rounding figures and got six os the raeult So In the 
case ot tbe cubes, to find from them bow many cube 
faces the enboM has, ws count the big outer cube, the 
small Inner cubs and the six surrounding solid bodies 
and thus get eight as the result, this Indloatea that 
tbe cuboid bos eight cube faces. A further study of 
this repreeentstlve flgure dlscovsTS tbgt tbe cnbqld bst 
94 plane oquaro faces, 82 edges and U comer points. 
This ohowB bow we can,got a representsUon of m tour- 
dimoiitlonsl body and on this reprsssii|;atlOB w« ess 
stndy Ita properties, Thers Srs many csMldsratleiiB 
which we have not apace to present wUeb conllmi the 
accuracy ot tbe deductions that have )ast boan stated. 

What la the use ot aueb genendltlea, abotraotlosg 
and apaonlatlons? About the soma os to know whsthoT 
tho earth gote annmd the sun or the eon gees around 
tbe enrth. Bpoce le ■■ properly on Object of acleatlBe 
stndy Of oroi ptanets or geologleal straUl MonovoSt 
the atudy of these fundomenUl tUngs In gesqiotrSr 
throws ll^t OB the nature ot our own nsatal oqnlBv 
ment Wo loun bettor what Is the Mtius 0( 
tng p rf cssSsi and how knowledge Is han^ n^ fmgi 
qlaplsr and move fundoimiital uiMMnla.5; Biofbqv^ 
Istlena nmnetlmeg Jend to vttr tnutoT Mi^. .. . 

If yon hqM S^narWas Ip jfoU W# otti 
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tik* aw«r 1 •t ttan^ tbd nawU<« ■mb* m na* 
eiidoU* M tiM ng««Uon et « (ourtli dimaasloii. 
9at whw VMS ehoM to wprow a t br — > tlia tmuH o( 
nbtnKtlttg a from «. toMoad of almplr MrUia It wu 
tmpoMlido. then the toundetlon wee laid tor the enor 
aoudr nwtnl Klenee of Altiebre. 

The emauitlen of e toartb dlmanelop he* not ee 
yet M to anr noteworthy naatnl raaniu, but It U by 
no maana Imponfble that the aolence of foutHllmen 
alonal laonietry may oomo to hare uaefnl appllcatlona 
ft haa boon aiinaatod by Prof Karl Poaraon tbat an 
atom may be a plaoe where ether la flowing into our 
qaeo from a apace of fonr dlmanalena It can be 
abown mathematirally that this would eaplain many 
et the phenomena of maUer At the preaent ataga the 
auggaatlon la regarded, even by lU author, aa merely 
fanciful, though It ia not aa tanclfnl aa the propoal 
tion of the Oetman epirltnalleta who regard the tonrth 
dimanalon aa the abode of their diiembodied aplrita. 


■on m VAium an thui lamMun 

(Concluded from page 60 ) 

baen entered npon Mrlonsly, and four battieihipa ware 
laid down almnltanaonaly in Baltlo yarda on June 
IStb The ‘Sevaatopoi’’ and "PetroiMTioTak" are 
building at the Baltlo worka and the ‘Poltava" and 
“Oangnt" at the new Admiralty yard, the Bngliah Arm 
Of John Brown t Co being in chargo of the work 
On a displaoeinent of S3 000 tone they wlli carry 
twelve IMnch gone, arranged aa ahown, aa well aa 
aiateen 4 T'a and four torpedo tubM The apeod will 
bo S4 knota and tbeJj^ne-DOU/er 43,000, which ia very 
high for battleahip^ Meanwhile four other battle- 
ahlpa which were laid down in 1903— the “Imperator 
Pavel" and the “Andrei Pervoivanni" in the Baltic 
and the "Ioann Zlatonat” and "Bvitafl" in the Black 
Baa^re atilt Incomplete 

It li only four yearn elnce the flret all-blg-gnn ahip 
waa laid down , but the following table will ehow how 
completely the idea haa eelxed upon the naval powera 
It ahown the number of batlleehipa of (hla type com 
plated, under conitructlon, or to be laid down thia 



We alao preaent a table which anaiyaea theee vwa- 
■ela according to their main armament. It will be 
aeen that, but tor her four ahlpa of thia year'a pro- 
gramme. Brltlah dealgna wonld "put np a poor ahow ” 



» lh mdmfta tf *provialamd"*»a VMghtiMniih. riAflODtcoa 
guaty " Maadaonabt" type. 
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atad by only 1% minutee during “ruib ‘ bourn, tralne 
arrivo by the aouthem and depart by the nortbarn 
tube, there being no ewitchlng, and everyttalng tend 
Ing to the moat rapid handling of trafllc. Bach train 
dlacbargea Ita paaengera upon the platfcrm on one 
aide et it and recalvec Ita new load from the platform 
at the other aide an aTTangement which entirely lep- 
amtai incoming from outgoing peseengen 
Again, below the rail level arc extenelve boggage 
and atoro roomi and a aubaidlary power alallon mah 
ing the UudaoD Terminal Building a veritable ilty 
in Itaeir, with rlubg at the top mnllltndlnoue buelnem 
bfllnee in between, a port ofllcc telegraph oflii-e and 
numeroua ihopa below, and a railway elation and 
power atallon In the baaement, all Incluaed within tour 
walla 


TBi ■oninno wou or m lati pior anioi 
nwooHi 

Prof Simon Newcomb died on July 11th in Wash 
Ington at the age of 74 liln death haa removed not 
only the meet dlrtlogniebed aetronomer that America 
ever produced, but a man who ia honored the world 
ovor for hie monniuental aclcntlflc ai hlevcmenta 

All Newcomb'a work tallowed np with rare peraever 
anoe haa conataiitly tended to thia Ideal end Flret, 
to arrive at a more exact knowledge of the mugnttudea 
eerving as pointa of reference and then to establlah 
ilia theory not only of all the planele but aleo of Ihoir 
aatallltea on a ayatom of conatauta aa preclee aa mod 
um oheervatlona penult 

Shortly after he graduated from the Laa rente 
Scleutiflo School at rambridge, ho began tbo flrat 
important problem with which his name le aaso- 
< laled, namely, the motlona and orbite of the arterolde 
which revolve about the aun between Mare and Jupl 
ter it woe ome thought that perhapa thoao numer- 
ouB bodlee might be fragmente of a large planet which 
had been ehattered by explosion or colllalon. Weru 
thia true, the orbita would paaa through the point at 
which the exploalon occurrod Aa more and more 
aaterolde were diacovered the colnrldvuLca of orbite 
became leae marked Still the theory waa adhered to 
liecauae It vtaa thought poaaible that the allraitlon 
of the larger planets might have caueed pertiirhatlODe. 
In order to decide fur or agmlnal the theory. It woe 
neceeeary to diet over general torniulie by which the 
poeltione of the orbita could be determined at any time 
In the pact, so that it could be ascertained whether or 
not the orbits ever did paas through a < ommon point 
of explosion, in whlth esae It would be poaxlble to 
give an approximate dale tor the catastrnplie Aa a 
reault of Newcombs palnrtaklng Investigation he mn 
eluded that the orbite had never paaaed through any 
point of common intersection latter tnvertigatlona 
baaed on Newcombs work have shown that tho hypo- 
thetical cataclyam never occurred and that the aster 
olda probably always exiatod as minor planets. The 
f«per wbich Newcomb rend on tho snhject at the 
Springfield meeting of tho American Assotlatlon fur 
the Advancement of Brionco In 18C9 was the flret that 
bionght him lalo prominence — a young man of but 
twenty four 

When Newcomb commenced hla work at the Naval 

Oliaarvatory In 1861, tho problems of the moon’a mo- 

tion had aUracteii aatronomlial attcutlun The moat 
purfcct lunar tables at the time wore those of Han 
sen Hansen hod only a sloglo assistant and 
could not therefore make the great number of ob- 
servations required In the case of a body moving so 
rapidly es tbe moon For a year or two Newiombs 
obeorratlons abowod that tho moon acemed to be fall 
Irg a little behind her predUted motion This soon 
ceased however, and ebo gradually forged ahead In 
a moot remarkable way In five or alx yearn It was 
apparent that this acceleration was becoming perman 
ent Artronoraere were pux/led to Bocuuut for the 
phenomenon Kor half a century tbe moon had ap- 
parently been running ahead and bad then relaxed 
her ap^ ao far as to fall behind again Hansen had 
■uggested that the planet Venna might be responalble 
for thoea ineqnalittes He showed that for 130 yean 
the moon would thus be inado to run abend and for 
130 yanra to fall behind For ino yeara Hie moon 
acemed to have followed Honaen’s theory Yet New 
comb found that the moon was deviating To aacertaln 
whether or not Hansen’s tablee represented tbo mol Ion 
of tbe moon perfectly elnce 1750, as astronomeis lop- 
poaed, Newcomh nndertook ao examlnalton of the occul 
tatlooi of tbe mooo with bright stare It waa not 
until the teleecope bad been tntroduerd and used (or 
finding the alUtod* of a heavenly body and not until 
the pendnlom had been invented by Huyghetu tbat 
tbe time of an oocultation could be fixed with the re- 
quired exnctneae— a tsA Bret ayrtematiraUy performed 
by French artronomare of tho eighteenth century 
Newcomb amqiaeted that some accurate ohaervatlons had 
been made before their time, which be might use In 
checking np Haneen’a tables He found that a few 
such oheerVBUona bad actnAlly been made belweea 
1«M and ITOB and dbcovered to hla lurprioe that Han 
gen*! MMa woH evidently Mncb In error But to de 
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termlne the cause of the errors was impossible with 
out more observatloiis. Newcomb planned a tborongb 
search of the old records of Europe On the occasion 
of tbe solar eclipsu of 1870 he was scut abroad to 
observe tbe phenomenon (or the Naval Observatory 
He seised the opportunity to go to Paris and lonault 
tho old records of the observaiory there After a 
search he found that the very observations be wanted 
had been made In groat number by the Parle artrono 
uiers both st the nlmervalory and at other points In 
the city TTirec or four yeurs were spent In making 
ralculutluna on tbe basis ot these Parisian researcbea 
whuu J1 was found that seventy-five yeara were added 
In a aingle step to the period durlug whltli tho hla- 
tnry of the moon a motinns could lie written Bt fore 
Newcombs work this history was supposed to cum 
nieuce with the observulhins of Bradley at Greenwich 
about 17B0 Now it was extended back tn KiKB and 
with a leas degree of accuracy farther still KuiiHona 
tables were found lo deviate from the truth in 167'1 
aud Bubeequeut yoirs to a surprising nxU nl Hut the 
cause of the devistlon Is not entirely unfolded i veil 
now 

In 1877 Newcomb took (barge of (he Naval Almanac 
Offlee He thoroughly Teorganlxed the ofllce and placed 
it upon a more s< leiilllli roollng He mapped out a 
programme of work which Involved n discussion of 
nil the observations of value on the positions of the 
siin, monn and plauals and Incidentally on the bright 
fixed stare, made at the leading nhservutorles of tbe 
world slnre 1750— a programme which Involved a repe- 
tition In the apace of ten or fifteen yeara of an Im 
portent part of tbe world’s work In aatrononiy for 
more than a century pest It was Impossible to 
carry out this plan In all He completeness so that 
Newcomb was obliged lo coniine himself to a corroo- 
tlon of the rmluitJons already mado and published 
ioT all that, Ihe task waa one which, la magnitude 
probably exceeded any ever before attempted by any 
Bstroonmer Tho number of meridians observed on 
tbe aun Menury Venus and Mare aluno niimliered 
62 Old Still other branches of the Nautical Alma- 
nni Ofllce work involved the (xmiputatton of formula; 
for the perturbation of tbe varloua planets by one an 
other 

ImtiortaDt among the troublesome iiroblems with 
which Newcomb bad to deal while In iharge of the 
Nautical Almanac was that of universal time There 
was a day when every railroad bad Ita own meridians 
by the time u( which Its trains were run whlih bad 
tu' be chsngsd hero and tliere In tbs laso of the great 
trunk lines and which seldom agreed with thv local 
time of a place The passenger was consteotly Ilahls 
to miss a train, a connection ur an eagagemenl by 
the doubt nnd tuofusion thus arising All this was 
remedied In 1883 by the adoption of our present sya 
tern of standard tlniea of four dllferenl meridians the 
liilroduction of whlih was one of tin grenl reforms 
of our generation witii whlih Nemumbs name Is as- 
sociated When tbe ihange wss made Newcomb was 
In favor of using Woehliigton lime ns a siaudard in 
stead of Greenwich But those who were pressing the 
measure thought It advisable tn have a system fur the 
whole world, and fur this purpose tho meridian of 
Greenwich was the natural one 

By 1894 Newcomb had siiLLeeded In bringing so much 
of hla work ns pertained to the reduction of the ob- 
servations and dell milnatlun of tho eiementa of tho 
plnnets to a i oiiLluelon Ho far an the general planets 
were concerned, it remained only to oonstnict tbs 
noceaeory tables whlih however. Involved eeveral 
years work Before Newcomb’s time the confusion 
which pervaded the whole ayatem of exact aatrononiy 
arising frnm tbi dlsclosuree ot the fundamental data 
employed by the astrniionirrH of tin vurliuiH countries 
nnd various Instlliitlona In their work was such that 
i' was ratlier exceptional to baae any aatronomlial 
result on entirely homogeneous and lonelstent data. 
To remedy this atate of things and to start the exact 
astronomy ot the twentieth century on one basis (or 
the whole world was one of the plans which New 
comb had mapped out tor himself when be took charge 
of tbe Nautical Almanac Offlee Dr N W Downing 
■uperintendent of tbe Hritlah Nautical Almanac was 
BDimated by the same motive He had eapnially In 
view the avoidance of duplicate work which arose 
from the same computations being made lu dllTerttit 
countries for tbe same result The field of ustron 
omy iB BO vest and the quantity of work required to be 
done BO far beyond the power of any one nation tliat a 
combination to avoid all snih waste was extr-mely 
desirable When Newcomb published his prellml 
nary reeulU In 1895 Downing took the liilllailvt 
In putting the Idea into effect by proposing an Inter 
national ronfereDce ot the directors of Iht four lead 
Ing ephemerldes to agree upon a uniform flystelu of 
data for all computations pertslnlng to the fixed stars 
This conference was held In Paris in May ixni. 

In 1902 when the I arnegle Inslltutloii was organ 
lieed It made a grant to supply Newcomb with mni 
puting OHSlstanta and other fadlltlri iiiacnsai} for 
tbe completton ot hU study of tbe moon s mutlous 
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Altbough ilur uge prldas lloelf on obeylni nil the 
IHWK of h}Rlraf many of the odminlitrallTa reculo- 
(Iona uJilih are aLtually III force dlroclly violate thvM 
lune Id I lie primary Hcboola of Fraare the hooka 
pBBH iiiiDually from one pupil to another without any 
nttompt hcliiR made to prevsnt the propagation or 
luiitaRiniie dlocaaea In thia way Now, deaplUi the 
Kcind ttiebiw and efforts of the 
iPUiherH I he prmonal i leanllneoa of 
I lie pupil la nut alwayi above luapl- 
(lull The ihlldreii often (Oine to 
kchonl with aolled ganiicntH dirty 
faiee and grpRHy linnda Fven II 
the nioriiliig ubliitlnnH have not 
lieen entirely negleiled the little 
uiiee may carry with them the 
geriUH of luliennloele scarlet fever, 
whooping (ouKh amallpoi, or 
other diBeaaea Thn teachera’ In 


ot their collaaguee It baa beea ohova by nttmeroiia 
esperlmenta that caltnrea ot mlcrobea ■pread w papar 
Bhow a reelatance which varlaa greatly with the ape- 
dee at microbes The cholera vibrio becomea Inert 
In 48 houra the germ o( diphtheria In 88 daya, the 
haclilua of Kberth In 40 days, and fCocb'a badllna In 
inn dava ^ 




traveling In Oer 
iho had had an at 
I convalescent and 
il the period of doaquomatlon A few 
inolhur and daughter contracted near 
mol her died and the daughter barely 


irda ihc prupagallon of nn epidemh 
imoiiR the (IcrkH of the archives of 
I line of the derhe who was In the 
ubcrculoala was In the habit of wet 
hla mouth In turning over the pageu 
anil Krone h army 
I In the records of 
I of New York In 
ifedlon of nooks, 
the health depart 
le vlcllma of tuber 
handling hooka Infected by om 


Pig. 4 —Agitating the frit aataratrd with liarttic aJdekyde. 

T destruction of the hooka hul this la loo radical to be 

It employed except In rare emergenclea In nome Eng 

Id Ileh and H<-otib < Itka the public llbrarlea receive 
w dally, from the health bureaua the names and ad 
.r dreaaea of alt caaea of lofertloua dlaeasa If It la 
ly found that any books have circulated In Infected 

houses these books are diainfectod or In some cases 
l< deatroyed This ayateni la naed In Bradford and BIrk 
of enheud In London where the density ot population 
le would greatly complicate the problem no hooka are 
d loaned 

Be In France, Dr Lop protHieed, several years ago to 
ly disinfect the books of the primary srboota avory sum 
of mer also to disinfec t the books notebooks and 

In clotbea of every pupil attacked by a contagious dla- 
I, csoe But how can a book be dlalafectod without dam 
rt iiging It* Kraux reiommenda expoeure to high prea- 
ir sc re steam for 4n minutes. The condition ot the 

lie binding and the pages after such treatment may be 


Mt t» tb8 rtg»rt ImagtiwtUin. IIm origtoai 
ceae of Bertlee and OhaaplaBBlhre dees not eeein dweh 
better This prdeeia eongtstt Ih KihieetiBC the objeetg 
to the vepor ot fonalc and ethyllo eldehydee In sn 
oven heated to about 800 deg. E Thle treatmettt, oon- 
tinned for two houra, rompIMely deetroye the naost 
virulent germi (tubercnloele, dlphtheita, e«U haoUlns, 
eto.) placed on the edgee or even In the center of the 
volmnes. Per eaample, a large volume u( pogee 
was selaotad for eiparlmMit Ona 
ot the middle pegee was satoratad 
with pus, and anothar wan soiled 
with feoal matter A porUon ot 
each of these pagee was torn oil 
for use as a eontroL Tha volume 
woa then placed In the dleinteotlng 
oven, and heated tew two houra sad 
llfteeo mlnulee to about 110 deg. 
F Experiments In producing mil 
tnrea with tha soilsd parts gave 
entirely nepitive resnlta. ITnfor 
tunataly, tha trastment slightly In 
Jared both paper and binding. 
MaraouUn has raosntly Improved 
thU method by the Invention ot the 
eimple apparatue which la now In 
uae at Uouirenll In the workihops 
where dleeaoad peraons and crip- 
ples are employed In the Im 
proved process the hooka Oral go 
through the beater This maohlne 
le s long box connected at one end 
' 0 , and provided 
with a door 
through which open racks eontaln 
Ing the hooka art Introduced In 
■Ide the box wooden rode arc 
I. canoed to rlee and tall, alternately, 

by came placed on a cylinder which 
la turned by a crank A ventilating tan and a sliding 
drawer complete this apparatua, which la mounted on 
trestles When the crank la turned, the rods strike 
the coven ot the books and dislodge the dust The 
hMvy dust falls Into the drawer upon a maaa of aaw 
dust, aaturated with a powerful dlelnfectant while 
the lighter dust carried off by the air ourrent la con- 
Burned In the stove After this treatment the books 
(ire auapeodad singly by pincers from a aerlet of open 
metal racks, the coven of the book being bent bark 
Thus the pages are freely aaparaied, and give easy 
access to the aotleeptlc vapor Tboee rocks are 
mounted on rails on which they are run Into the dla- 
iDfeotlng oven Bach of the three ovena employed at 
Montreull accommodatM two racks of hooka The 
ovens are aheetlron iMxee. hermetically closed Two 
tides of the box ran be raised by cranki to admit the 
book rarki In the center ot the oven la a vemel 
mied with a sointlon ot formle aldebyda. Into which 
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k of hooka lute the dlateftetlaff oTtn. 
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dipa ■ alHp M, wiiMt ou b* morad op Md dowa 
ftoei tlw aaMda q( tha «*an. TIm oraua ara haatad. 
bar ataam pipaa plaatd balow Umoi, to Ut das. F 
Tha IrrHatlas vapor of tonalo aldabyde makei Ita 
aaeapa throagh a pipe at the top of oach oven The 
oparatliia ot dlatataottoa la rimple Tha vaaaai u mieii 
«tth tonalo ajdahrda, aad tha raeka laden wiib hooka 
ara poabad Into tha ovena, which are then closed and 
liMtod to the raqulrad temparatnro for a few hoars 
Attar tha baatlns la atoppad, tha volumes are allowed 
tfr ramalB In tha ovana ontll tha nast dar. when they 
aia fMmd to be entirely asepUo. Thli improved pro- 
ocoa of dlalntaotlon does not Injure either paper or 
cardboard It Is vary eOcacioua as baa been proved 
by the Mperlmonta of Dr Mlquel, and It la alw very 
cbaap, oostlhg only about ona-balf cent per volume 
The Municipal Connell will abortly be naked to eatab- 
llah new disinfecting plants at various points around 
Paris, In order to eatend the aystem to all the school 
llbrarleo of the Deportment of the Seine Several for 
sign cities ara about to follow this example 


A> AMIBIOAV lAUOUUI 

The accompanying llluatratlon shows an Amerltan 
gnaollna plow tractor In Mrvice The machine la 
operated with a cable but the plow la not drawn 
along wholly by traction Two cable drums are pro- 
vided. each having live grooves to fit the cable The 
cable la colled around the drums five times and then 
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road or tbo hauling of wagons or machlnary across 
tho farm. 


a Mew KM or inoMlaatlag Oaa. 

What la known as the I>a\.,altta ayatam of llgbllng 
booses with gaa hae attractod not a lltUa alteatlon In 
Rurope Private electric Hght coal or kerooene gas 
plants, bocauae of their very large Initial coat cannot 
alwaya be Installed Since gasoline has come Into 
fairly common use and lo oblaloable almost every 
where a French Inventor M Benoit de I^ltte, has 
devised a method of generating gaa from gasoline 
When gaaollUB vapor la passed Into pipes having a 
lomperatare lower Ilian that at whli b the evapurallon 
la Bi i omiillshed some of the gasoline will recoudonso 
Into liquid form Becauaa the supply piping la under 
ground and expoeed to low temperature In winter not 
a little trouble Is thus caused De Uiltie has derlsed 
a carbureter which te Intended completely to vaporise 
gasoline in very cold weather althout the application 
of heat In It (he temperature of evaporation falls as 
low aa — 17 deg Fahr which la far below the lowest 
winter temperature In most civilised eonntrles For 
this Toason condcneatlon Is praellcally Impoesibla 

It hua been found that air will abaorb variable pro- 
poitloiia of gasoline depending upon the humidity of 
the atmosphere Ti overcame this objection De Laitte 
extracts all the molalure from the air, which Is care- 
fully kepi from contact with water and thui Ihe air 
cm carburetton la perfectly dry Hence a uniform gaa 


hulMIngg, railway alatlcma, ate. Abant tweaty or thirty 
plants are Installed la India. 


The renwBt aapple»M. 

The current SiipeiruiNr No ITSl opens with aa 
Interesting artlcla by tlie Rngllsb correspondant of 
tbe SciX'iTirir Ammuia'i on a new Ijpe of transporter 
for handling meat at Buenos Aires Tho length of 
life of a motor boat and engine Is so dependent upon 
proper care, that It will puy every owner of such a 
craft to understand thoroughly the vital points to be 
remembered and to see to It personally that the boat 
niid power plant an kept In good londltlon Mr 
Harold Wbltlng Blauson gives the necessary Informa 
tion In an artli le ontiticd The tjiro and Operation of 
a Bmall Motor Boat ' An uulouiatlc device for sccur 
lug the proflle of the ground 8U( h ns la needed for 
railroad work is described by tho Parts i orrespondcut 
of the BtirNTicii AuraiiAv A graphic i otiipnrisoii 
of steam and gna riiglui.B as power produnrs Is pro 
sealed James Fi rguBun s famous mochaiilial paradox 
Is described — a device which (oiislsled of llin-e geared 
wheels Ibul performed rather remaikable lovolutlnus 
because the number of teeth In the three wheels wire 
not the same T ( Bridges writes on Martyrs to 
Science The future of tho earth la diaensaed In an 
article by Abhd Mornux in which he imlnU out that 
our earth may ho changing lU shape 8 t.«cinBrd 
Baitln writes Interestingly on the niliiiliry of plants 
O Devsulay lonlrlbutes a moat Instructive article on 
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projsets trenn the side of the mscblns. The herder 
the poll on the machine the tighter tbe grip of the 
cable on the dmma SUIl, there le no friction be- 
oanca the ochle flte the groove, and becauee the trac- 
tion wheels and tho cable are geared together, so 
that all the tractive effort and the balouia of the load 
fail OB tha cable 

When a aoft spot la encountered or eand Interferee 
the wbaela wUI allp a liUle, and the cable will Uka 
up the load. In other worde, the traction wheel le 
geared abont 10 per cent foster than the cable drums, 
thns eanalng tbe traction wheels always to slip a lit 
Ue on the grerand on a bard pull la a field demon 
etratloB the cable ointch was thrown oat and the ms 
ehiiM atartod, bat It could not move from Iti own 
tracka. It stood aad dug a hole 15 or 18 Inches deep 
The eahia waa then thrown In by the clutch and the 
tractor moved on The maoblns la capable of pulling 
ton plows at a weight of abont 8,600 pounda 

When the tractor is nm to tha end of ths field tbs 
eaUe Is nnooupled at the front of the machine and 
tb4 rear Tbe mgchlne and plowa are then tamed 
ansgad. and the froirt «ad of tbe machine le oonpled 
to tha oabtat 

, In ttolag tka mchlne H la neeeasary to eUka off 
a atrly ot abont lOO to *00 fast wide and to 

■Mat'a MU toUe at both ends of the Md with a 
atni^ natoh Uoak numlng upon It 

It la stfMad ^ to somf loataneae on much os a 
wfla of «al4a la naad. Sf'. ahifUng the large bevel 
ggtf tha hiam tt dtoatMad. *> that the machine 
am ba npad tor thtMtlag er gaaaM farm work 

Tha traetar haa three speada, IH, and SH tallaa 
Pgr hew Tha l^h«Ua apaaf la for tiMlMi on the 


Is produied without tbs posslblllly ot varlatlou 

Tho principle of tho De Lnltte pnsooa couslstn In 
the fad Ihst a measured quantity of gasoline la con 
verted Into vapor by a measured quantity ot air passed 
In a brisk lurrent over a large surfaie of gasoline 
The partliular part of tbe apimralua In which this Is 
arcompllihed la tbe carbureter 'ihe current of air Is 
produced by means of a drum which Indiirea a certain 
flxed quantity of air for eoch revolution and this 
movement Is obtained by a gear In such a manner thal 
for every cubli foot of air taken up a flxed amount 
of gasoline la Induced Into the carbureter By this 
means a gaa of unvarying quality Is obtalued and per 
feet evaporation efferto*! 

Tho carbureltoD takes place In a flat metal lube of 
considerable width and nmall depth The gasolliie 
flows downward covering a large aurface over whlih 
the rapid current of ulr Is condmled Tbe evalioratlon 
thus caused la oo vigorous, thal absniutsly no residue 
Is loft when good gasoline Is employid even it a tem 
peratnre many degrees below the freealug point Tho 
proper gas Is oolleitsd In a small gasometer which 
ssrvts to regulate the preaaure and which acta un the 
driving power of tbe drum In suih a way that when 
no gas Is required the apparatus Is stopped 

Ths motivs power necessary to drive ths apparatus 
le exceedingly mtall— a weight water power, electricity 
hot air, or a gas motor being employed The gas Is 
bnmed with Incandescent manlleH but In coniequence 
of tha exceedingly high temperature and combustion, 
ths Illuminating powe' Is considerably Inereaaed 

Between thirty snd forty towns are lighted on this 
plan In Inrope In Cagland there are abont six thou 
saad Instollatloas, which Include hundreds of pnblle 


the prci leloii uf UHtruiioiiilial observation An appo 
ratus foi clcilrolytli reflnlng of precluua metals Is de- 
S( ribed by H La Croix Dr Max Ulei kmanii proaenta 
a partial scilutinii at the problem of elcrtrlial rlslnii 
at a distanie We have had nisaalou recently to men 
tIon In these rolumiis a iiiiw muslial Instrument (ailed 
the choralicio whhh depetidcil U|iiin elei trie ally 
vibrated musical npi Ingn for the produittuii uf miiHknl 
sounds Tho iwiihular appnratus employed Is de 
scribed lu Ibu iiirront Uircitui-vT 


The wheele of automohllee are usiiall) Inclined lo 
Ihe vertkal beiaiisc the spindlin' on which they turn 
are slightly Inclined to the rest of tbe nxle This prsr 
tice of Inclining the spindle orlglnntml In horse-druwu 
vehicles, In whiih the wheels nre dished that In to 
say the spokes are arranged not In a plane hut In a 
conical surface with the niiei Inward for Ihi purpon 
of giving greater realstaiice lo laierul slioikB With 
the dlabod wheel the Inillnatinn or the spindles Is 
iioceaaary for the wheels of horse-dmwn vehlrhs nre 
high and thHr spokea long and It Is desirable tliut tin 
spoke which for tho moment Is supDoriliig the weight 
should be in n vertical position 

It may he doubted whether this argument spiil'en to 
tbe small compact, aud stout wheds of auininoblks 
The vonatructora of the first oulnmoblles regnfied th n 
the chains apparently made It Impoaslblc to ln< II le the 
driving wheels It waa •ubsequently dlH( 0 \(ti>(l ilisi 
the chains did not form ap ohslade and Ikimi thi 
wheels are now inclined It la quest iuiiable lionevcr 
whether this eonstmctlon does not have the effed of 
giving the wheel a tendency to run In a circle and of 
Incraaaing the friction agalnit tbs grouud 
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m nioBT or thi cniTiH inorLuii roi tbi 
KIUT iriO AXEUMB TBOTHT 

\iier niwutlnK it dunk on July 6 th hlu perfurmniire 
ni>t ncroniiiliKhiHl on the 26 th ultimo of HrcIinR two- 
IhlrclH of till- «(iy around Morrii Park race track 
Olitiji II ( iirtliw took the Auronaiitlr Society! new 
|iil>lii'ie to MlncNila I I , III order to urarllae with It 
niion n a tile open exiianse and If poaalble eet up aomu 
1.1 ord* At iluak on July IJth he made three nighla— 
t«o Bliort oncR of JIKI to 300 yard! uud one loiiK one 
of I' mill! and nearly 3 ralnutea duration In the 
litter the aeroplane dlaappeared from view and 
uoirdi' unpiiearod from out the fiiat gotliorlng dark 
inae Thi (ollnwlng ninriilnK an ixi-etlent 6 luliiute 
tliKht uiiN III coiiipllaheil anil 24 hour! later thli per 
rnrinuim »nH ninioat repoatiil uhtn a platan iraikeil 
111 the iiioinr and the lllglil was iiucpaearlly terminated 
TIiIh niKht ana mode In a detiaa foi, Irdaetn 8 and 7 


After now and itronRir iiiatnna lioil been fltteil Mr 
iirtloa inndit two more exeillent IliRhIa early laat 
rldny inornliiR Tlio fliat of tlieae atnrted nt 6 30 
M and Uiatid 7 inIniiU'a lud 20 eeeiiiidB tihlle 
on whlih aaa made at about T 20 A M 
ilnuto! and 40 aoeond! amt eonalated of 


the 


e of from a mile 


Home laelve ctrinlt'* of nn ovni cou 
in a mile and ii half In length 
The helKht varied from 'i or 6 to 
JO or 10 feel Thnre nni a light 
wind of 6 or K mllea nn hour and 
when the machine flew ngiilnat It 
It mae while when It turned to go 
with the wind It drnpiied lonald 
ambit During thla fllgbi the 
aviiilor doBirllietl two flgurt. ilghti 
will! gieat eaie 

Aftir tho above preliminary 
pimthe, Mr t'urtlaa dnldod that 
ho would utuiiipl tu act up u re<ord 
for the SiiyMim Autann Trophy 
early laat Saturday murning Mr 
Ohm lie M Manly of thu Oonteat 
Committee of the Aero Oluh of 
America waa preaent and timed 
the fllghta Ab the weather waa 
cleat ami the air calm the aero- 
plane waa brought out of tta tent 
about r> Ufl A M ahiirtl) aft( r aim 
rlae A triangular lourae iiieaHiir 
Ing J I mllea bod boon aUked out 
on the vnat plain near the village 
Mr Curtlaa decided that he would 
moke one drculi of thla lonrae In 
a aecond attempt to win the Freal 
dent a prian of the Aero < Inb of 
America. Theae four prliea of 
1260 eoib were nirorml hy Mr ( K 
Blahop for the Ural four ma< hinea 
to fly one kllom(.ler Mr Curllaa 
covered the required dlilanca In hla 
flight nt Morrla Park on lune 3rilh, 
but na thla flight waa made Jnat 
after auiiBLl ha decldod (o make 
nnolhei about wlihh there could be 
no qiieatloii T he rnloa alale that 
111 ! nighta fur priace muel lake 
pidie biitwotn Biiiirlae and aunoel 

Aliout 5 16 A M Mr rurllsa 
■ Mmhed upon tin avlutora atat of 
hla Himill biplane nnd Ida uealatont 
alarteil the motor by luiiiing tho 
pro|)Cller The muihliie moved tor- 
ward quhkiy aa aoou aa it waa re- 
IcnamI and after traveralng about 
2011 feet of the riiiigb niarah land 
It roae groictiilly nnd flow HtrnighI 
Thla wiiB taken without niiy dlffliiilty the maihliie In 
clliilng but allglitly Inward II then traveled eoat 
ward bcBlde n row of troce and waa brought about 
111 a widi awiNp lit llie afex of the triangle Aa It 
ll|•proH^llcd llii hputiilura nn the Inal leg of Ihe 
loiirac It mimcil to 1m iiuvellng very alowly >ei iliat 
thla woe mu ao wua ahown by the time of the drvult 
whlih wuH 2 nilniiti! and lO aeionda lurreipondliu; to 
an average auccd nf II 2 mllea an hiiiir After alight 
ing Mr Cnrllaa alatiMl Hint he boil throttled down hla 
Motor HO na tu fly la alowly na pnaalble 

llii night fur tbi 410,^111 Awviinxi Trophy waa 
Hliirliil at 6 J2 1(1 A M The iiiliilniiiin raqiilred dla- 
tium 26 kllomelerii or ln'j mllea — made noreaanry 12 
'iniilla of the triangular lourae T lieoe were eoni 
puiid Hiiiieaafiilly In aboiil TT'. mtniitea but the nia 
I hlne routlmied flying for aeven mor-- rounda It 
llniilly nllghtnl at fi If. ii, juat '.u minntie after It 
I roaaed the atartlng line Mr ( iirtlaa uniild have con 
tlnued loiigtr had it not been tor a rother briak Wind 
whlcb eprang np while he w ih iiiakliig the laat three 
01 font ronniTa Tina made lh« iiiiLhIne more diflioult 
to bnlBiiie whop flying acrosH the wind Nevctlhdeai 
Mr Curtlaa H«emed to have no grini dlflli iilly In man 
1‘glng It and he could ddUlitleeM linvi. innllniicd n 
qii irter of an hour longer If be had had snftldent fuel 


Scientific Amerin&ii 

In the Unk The avenge ipeed of tlw maeblne wkg 
about 28^ mllea on hour, If Bgnrad upon the actual 
dlitanie between the alakaa of the eourae, but oa the 
machine did not fly very rioae to the atakea In making 
Ibe tiirna, It la probable that this average apeed waa 
tonalderabiy over 30 mllea .am hour The actual maaa- 
urod diatunoe flown waa 34 7 mllea, while lu reality the 
machine probably covered SO mllea in the 62H mto 
utea It WBM In flight 

The ImpreBHion received by the eeveral hundred 
apci tntora who wltneaaed the flight wee the alow apeed 
al which the machine Beamed to travel and the perfect 
mae with which It moved forward through the air 
At tlnica It waa aent to a height of 40 or 60 feet, and 
then again II would drop to within 6 nr 6 feet of the 
ground Theae aacvnta aud deacenta were alwaya 
gradual and wero generally the result of the aviator’s 
guiding In making a turn however the machine in 
variably looea epeed and dropa penwptibly Somo- 
tlmea aim It would dip Inward too much and the 
av lator could be seen leaning outward In order to oet 
the balunilng plauea and bring the nioihlne to a level 
I eel Aa It la only about half the weight of the 
Wright mat hlne the Curtlaa aeroplane does not feel 
the elfei ta of centrifugal force nearly ao much In faiak 
Ing a turn and conaoviuenily it uiu negotiate a rather 


JtftY 34 ; t9Q9f ; 

It It eqwelally gntUi^ to tha paUlatwig of th* 
ScRUTino AMuaioAg tiitt the baadaoBM trophr Dthloh 
they gave to ancouraga aTlaUqn In ^HMytpg.hgxTO* 
suited In the prsduotlpn of two fladi ezoi^oW ing> 
chlnei oa the “Juna Bug" of tha Aerial flapgrtaimt 
AoMcUtloo (which won the tro^ laat year) and tha 
new (hirtlaa maeblne, which la now the property of the 
Aeronautic Society With this esnllenl begtonlng there 
la scarcely any doubt that the trophy will be the maana 
of stimulating other Inventors to devise and perfect 
their heavter4han-alr flying macblnee, and probably 
another year will wltneaa an aeroplane race for the 
trophy itmllar to the gi 






M Louli Blerlot, who li by all odds the moat ea- 
perlenred aeroplonlst In France, hoe letely made eome 
excellent new recorda with hla two machlnae Not. 
n and 12, both of which have been lllnatrated In our 
columns. On June SStb, at lasy lea-HoIinennx, M 
BlPrlot flew with hla No 12 monoplane for 16>4 min- 
utes, making 11 complete nirenita of the parade ground 
despite the fact that there waa a rather clrong wind 
blowing On the 2ntb ultimo he flew for 36 minutes 
and 66 3/6 seconds, and would have made a longer 
flight hed it not been for the en- 
gine mining Are becauee of over- 
lubrication The motor used In 
this machine la a 26 HP tbrsa- 
cylinder aircooled Anaanl englna, 
which bae given excellent resnlta. 

After the above-mentioned fllgbU 
M Blerlot took thle machine to 
Doual where he made a namber of 
excellent flights for prlaea. The 
latest and moat aenaatlonal flight 
tha{ thla daring aviator has Ihna 
far Bccompllataed was made on 
July 14th with hla No 11 mono- 
plane Starting from Btampeo, he 
flew 20 miloe acroes oonnlry to 
Toury, where he alighted and made 
a stop of 11 mlnntea. Re-aacend 
Ing he flew 13 mllea farthar to 
ChevlUy, where the flight termin- 
ated The total duration of tha 
two fllghta waa 46 mlnutaa, which 
means that the 33 miles waa cor 
ered at an average meed of 40 
mllea an hour The fact that 
ihia marhiue, with a weight of 
700 pounds, travels at a 40 mile 
clip with but a 2S-boree-power 
motor apeakf well tor the efllciency 
of the single monoplane eurface. 
Doth of Blerlot a monoplanes hava 
flown In winds of from 12 to 16 
miles an hour aucceaurnlly and tha 
new croasTOuntry record which ha 
has Jnat achieved places this type 
of machine In the lead ss far as 
prarthal point to-point flying la 
concerned 
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nMiUr Hvclvir V nrw blplwH Nr VurtlM a.-w twivnn W >110 30 mile* la UH ailnalBi mar Xtnralx, L. I , 
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aburp iiirve with but very slight Inrllnatlon Inward 
tu keep It from skidding The lontrol of tbe maeblne 
by nieane of a single vertkal wheel In front of the 
aviator (whiib Is pulled or pushed for going up and 
down nnd turned for ateerlng aldewaya) la exceed 
liigly simple and should make It easy tor any one used 
to an uiitninoliile and a bliyrle to learn to operate It 
with but little Inatrwtlou 

While Mr Curtlaa a record of 63 minutes and 30 
si-conda will no doubt be inireaaed before the end of 
the year It Is by no moans to be deaplaed tor a be- 
ginning The only rword that approarbea It in thla 
country waa that made hiy Orville Wright at Fort 
Mycr when he remained aloft 1 boor 14 mlnutaa and 
24 Hfconda I'at September This digbt of Mr Cnr- 
tiea does not intitle him to the trophy Immediately 
If any other aviator enoceeds In ootdolng Mr Curtiia'a 
perfomiunce then the trophy goee to him Who wine 
Ihe trophy for 1968 coo be delermlned only at the end 
of tbe year for anordlng to tbe rules the trophy will 
be won by tbe aviator who makee the beat performenoe 
during the year If, during tbe preaent year, any other 
nvialor aiirpaee«e Nr CTirilaa's rei'ord fflide hut Batur- 
ilav It la probable that Mr Cnrtlis will make another 
eltempl to beat the new re«-or4 Should he put np the 
xheat riHord for inoB he will have to win the eqp tor 
but one more year to become lU paimaBent boldtir. 


Changee In the Pstent 4Mics Ms*. 

Tbe President hee appointed 0 C 
Billings flrot aosletant commls- 
aloner of patents and F A. Ten- 
nant oa aseletant rommlseloner of 
patents. The position of flrtt aa- 
Blatant oommleatoner of patents 
was crested by the last Oongreaa, 
SB was tbat'of examiner of clasalft- 
qatlon, whlcb is to be filled by R. O 
Bewail Hr BHIInga was formerly aadatant commla- 
Bloner Mr R. F Whitehead who formerly oeonpled 
tbe position of law clerk, has been mode law examiner. 
Among other promotions are tboos J H Ughtfoot,. 
J K HcNnh, and U D Underwood to piinolpal exam- 
tnem, H Barker a BL Marina, J H Catoea, B. Oob 
llns Jr , and F W Swanton to first aasimaat exam- 
iners, T U Head Jr and W ( Wsyman to seoond 
aaalattnt examlnora and R B EHnIth to third Osahrt- 
ant examtuor For the flrat time In tha history of 
tha Patent offlee reductiona in rank wero glao made- 
Two principal axamlnera bavt botn jBodfl aBOtataat 


Defects In Inanlators may bt Ane, not to improper 
constituent parto, hut to anns^tn^ They may bo AflA 
covered by meono of polarUod I^L Koch •luonlator 
la monntad, tor pnrpooe of taot, oo that whmi rotatod 
about Its ]dn axis tho oaiflo thleknom of gtsoi dtltt la 
betwomi tho polarlsar and analyxat, krblch bag pt^ , 
viotMy hoen arranged oO aa to allow no Ught BHA 
atroooeo in tho Inntator are ebown tqr vnn^ 
ally of 11^ and hy oolor ohangto befOT Awr 
dor forvteo condtaohA 


are dMtroyed If the amMgUnA hog m'pftit ohtofidlr 
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Setontiflc AmertcaA 
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iBf Hicnvliic. TWi winch is arrugwl to bo itUcbwI pipe H leading to the compre«or Mr Wllllnm D 


I nw im or an 

y iUmtrmtod in the 
in dadgned with n i 
of tbo wooden typo 


UT munr 

Bccompanying ongraT 
view to combining the 
With thoM of the eteel 


■ecnrely opoo the walle of the paeeage bat In inch a 
moaner that It may readily be removed and net ap at 
any other point oa the tranafer of material may re- 
anlre A poet, A, le provided which la adapted to be 
need In connection with an adjaatable extenelon piece 
B, at anlUble length to aecnre the poet in upright poel 
tion between the floor and root Extenelon plecea of 
different length are furnlahed to provide for paaeage- 
wayc of dlflbrent height An arm C, le faatendd by 
meana of a clamp, i», to the poet A at any i-onvcnlenl 
height thereon A wlndlaae drum F la mounted In 


PAhniio wiTBonr watu. 

No longer need the pallr-iii pronpector bnvo waP 
In order to pan hie gold bearing eand and gravel, i 
onger muat be turn ble buck iipou the great etrutchi 



typo of pulley In the Improved conetruttlon a wooden 
rim A le uaed with a metal hub B and epohea a The 
■pokee or arms are attached to the hub and rim with 
out rlveta or acrew threaded parte They ore made of 
aaamleea eteel tubing praaa u d Into a ribbed form aa 
ahown In Figa. 2 and 3 an aa to Imreaue (lielr rigid 
ity The hub which la preferably of malloable Iron la 
formed with boeaea, each of which la provided with a 
donble-tapered orlflce The arma are driven Into the 
orlflcea In the boeaci and by meana of a awage their 
inner enda are flared out no aa to fit the orlflte and 
form a flange, aa Indicated at In Fig 4 The apoku 
la alao fanned with a flange £ which flta agalnat the 
outer aurtace of the boaa Thua the arm li held 
agalnal radial movement In the hub The oppoalle 
end of each arm la flattened to enter a aaddle £ (Hg 
6) which la fitted Into the wooden rim of the pulleya. 
The arm la aecured in the saddle by meana of a pair 
of tranaverae pins, which paaa therethrough and enter 
the wooden rim It le to be underetood that the hub 
and apokea are Hrat completed, and then the rim li 
built up and the aaddle la fitted Into the rim during 
Its conalructlon The aaddlea are abw made faat to 
the rim by means of screws This pulley. It will be 
obssrved combines the etrengtb of the steel pulley at 
the hub with the llghtnem and friction surface or 
grip of a wooden pulley Thu conatructlou la very 
strong, and not liable to break apart In ute 

A patent on this improved pulley bos been secured 
by Messrs. R H Noble, T a Mook, and C 8 Hook 
of TB Victoria Street Toronto, Ontario Canada. 

VOSTABU WIffOB. 

The tranafer of heavy material along the low, nar 
row drlfta of a mine may be greatly foclllUted by the 
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level In Ibe latter, at the lume time preventing the 
loan of any gaa withdrawn from the separating ihom 
her in solution In the water Ae shown In the llluatra 
tlon the gas and water, under high proaeure enter 
by way of pipe A the separating ebamber B The gaa 
postea through pipe C lo the storage chamber whllo 


of desert bccauae water le not available For now 
comes the ilry“ marlilne using air wblih Is always 
available and wblili It is dnlined will save every bit 
of color’ that water wmilil save and do the work 
more expeditiously 

The one crank operates both inndiinc und blower 
rile sand and gnivcl arc fed In at the hopper on lop 
aud allowed to rim down Urn sliili-e quite In llie uame 
manner an in hvdraullr sluicing Here however the 
sluice Itself niiemled liy ii simple ecientrle Is given 
n Bide shake mollon to further sepamte Ihe particles 
und to Inirease the travel of dlit tliriiugh It 

As may bo seen In the lltiislrullou the bolloni of 
tills aluhewuv lontama a wrhs of rlfllos rUese In 
tliimstilveH are unique and prove lo lie the vital part 
of till Inveiillnii liisUiiil of projHlIng slsive ihu uiir 
tuie of the sliihewiiv ss In iiiohI hIuIiv Itoxes they 
eoiislst of a ac'ilos (if deiinsalnns Kui b depreaaed 
rifllo or pmktt Is straight ni ross at the upper odgo 
eloping at thu sldis i urved ut the lower eilgc and 
liRvlug the bottom of the poi ket so fnrnieil sloping in 
the opposite direction to the Inclliintinii nr the aliilen 
The metal rnniilng Ihe Imltoni of ein It [aiikit Is lon- 
liuiioiis at its Inwer edgo wllh tint of Ihe sliilru but 
termin lieu at Ihe iipiier end of Ihe imh ktl at a |>olnt 
verllt.ill} below llii iipiwr edgi of thi pot hi I Ihe 
opening thiin formeil In iiuh |hii ki t Is lovcrLd with 
a Huh wire seroen 

Under the slniiLway In u ihuiulnr airtight excopt 
for the HI neu lovcriil u|h iiliigs of llii. piii KcIh Into 
which the nir Is h d friilii Hie hlmving engliii This 
nlr • scaping throngh ihe iijipir niHiilng In eoi h 
pocket pffnin sn ngitaihiii of Ihii gold hcorlug nia 
trrlnl fori In g all (he llihlir aliilT mudunlly to the 
top and tills, of (uuriH. Is allowed to run down the 
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I ii-llue and li dompad A olMu op alliiplj niMUia u 
inlocklng of the rlfllM and tha bruitalng out of tha 
t envy dapualt that remalna In tha raultltuda o( pookets 
tha pan ahowu In tha llluatratlon and fnrnlahed 
with laih machine holdi approalmatcly onetwenti 
ilh or a cubli yard of graTcl Or In other worda 
aevpii times as mnrh as the ordinal} pan This 
amount of material ran be run thronah the machine 
in about fl}e minutes. Afterward the rHBea are 
lenird the deposit eared and a note taken of the 
I (Btlon In hla apare momeuta the proapector tan 
emparc notia and find out th« moat valuable location 
I 1 seiloue work In this manner a man ran travel 
>\er a great atntfh of gru ind In a rLmarkably short 
time and when completed ten dnide upon the apot 
that haa given him the most colors 

rhe advantages of this machine am obvioua even 


tura adapted to ba brought Into ragiatar with an apan- 
ture In tha bar and whan the kaapar bu been icrawad 
home a aaal la pama d throngh tha two apartoraa The 


vvn smwf TBiipanu 

Pleund. lA the aoeoapanytag aniiiTliis u a papv 
hangar^ Ubia Of taiproTed daalgB wttb a dMioa 


aval conalata of a leaden (tod mch aa ihown at ■ On mounted thaTaon whereby watt paper may be out and 

the projeotlng ahank of tha stud a eoUar of lead la trimmed with elaan adgaa Tha taMa la of the toWing 

fitted and by maani of a punch both collar and typa and la so amngod tiiat whan toldad It oewplaa 


I fiatlanad and jammed togathar while a 


■a not to cover tha volt and ampere readings of the 
meter A patent on tbta Improved lock hag been 
granted to Hr Toaeph U Tackson of 34S Atlantlo Are- 
nue Brooklyn N 1 

UPAniire ibiuk yoi cuainiiro Mrrtta 

A new form of bruah has just been Invented whirh 
In so airanged that after it has been Introduced into 
the bottle It may be as 
panded to conform to the 
shape of the bottle and 
thus render the cleansing 


n nnusually amall oompaa Tha aurfhoe of the table 



izrAVDne ibvsk job oLBAvgnia > 


imspectora who are cn 
wheip they chitac at I 
crude pan and priinlltv 
Isted Not thi least a 


too happy tile Irea to gu 
p rid of the drudgery of the 
methods that piivloualy ex 
enntage of thN proapeclors 


machine Ilea In the fa I that It can be readily takci 
apart and ahlppod In two irunka ns th llluatratliu 
showi Pmked thua ani cbeiki I as higgige It will 
I arclly wi Igh over i lO poun la Uupoc ked and set up 
the weight la 180 pounds and one man lan carry one 
without much Iroiibls 

UKX FOB UtOTllO HBtIBi 
A very simple and Inexpensive I k k has re nil} 
been devised tor uae on electrl iiKtira The lock 
lannot be opened without breaklog a seal ant hence 
it will reveal any tampering with the meter by an 
iiiiBiithorlred person the lick Is pirllruliily ulaplcd 
for that typo of meter In whlih the rovei In eccund 
t) two etude on which n pair of keepers in tbieodocl 
fl (oni| rises a bar A whi b exist ds a ross the fa s 
of the meter and la made faat to the two lecpera In 
au b a way as to kc^p thorn from being unscrewed 
fnin (be studs One of tha kcopera win h Is screwed 
onto the atud H la provided with an outwarlly 
jectlng flange ( In which there la a aid 
keeper baa been acrewed down agaloht 


bruah through a amall mouth o 
lIluatralLon the head 2i of tha b 


botlle-wBhlilng machine 
SCI flexible alrlpa 0 of 
heac. flexible pieces are 
whi h at their opposite 
of hinged leaves B A 
I to tha leaves F at one 
era a alot in the head A 
Minertod to the fleziblo 


lae uaesa wniiu uury 
the hriatlet of the brnah ate ditoctly lecurcd to tha 
strips i) and leaves F but In the case of the flexible 
■tilpa ( clips n are provided which are iheied to 
tl e Ntrl|s r and *iio ariangod to have alldlng engage 
iiient with flexible backs J on which the biletlea are 
secured The opeiatiun of tin clevi e Is vsiy simple 
When I be Irtish is Intiodu id Into the little the con 
trolling Bitle F comes In ccntu I with the bottom of 
tic bottle and Is thus foiicd ha k Into tbe alot In 
lb bead A This causes tho leaves F and links J to 
swing oten thereby expanding the brush to conform 
Itb the Inner uit ur of tic loUle Mesais Tobn T 
Heywang Ir and Mtnard Slater if iOi Weat 73d 
Street Now York city have eecured u patent on this 
ixpandlng blush 

AFPABATVI FOB FVBIfTIirU WATXk BY TBX 
IBnilTiaV OF OgOHB 

rbt apparatus shown in the a companying engrav 
lug piirlflea water by the Intro lui I Ion of ozone 
tbiougb an aapirator I tiher direct or allematliig 
urreut (usually at llo volta) ta taken from the ordl 
nxiy elictrlo light circuit and by a transrorraer Is 



scale extending at right anglaa to tha I 
rhia aervea aa a gaga tor cutting tha i 


dsaired dimensions The cutter may ba removed from 
the table top when It la dealrad to fold tha table The 
sactlonal view In our engraving shows tha details of 
the cutting doTlce It conslata of a cutting wbeal or 
disk A which Is arranged to ba moved latarally by 
moans of a thumb lever B against a atmlght ed^ M 
os to Insure a tlean tut The shaft on which the cut 
ler wheal Is mounted rarriaa a roller B at the oppo 
site end which la preaaed agninat the table by tha 
operator when moving tha enttar over the paper J) 
To protoc t the hand tram the rotating porta a cage 0 
extenda over the shaft and roller A and thii !■ grasped 
by tbe band of tbe operator with tho thnmb convan 
Icntly placed on the lever B Tha carriage on which 
lbs cutter is mounted is provided with flngen F wblth 
engtign a guide rail mounted on tbs table top parallel 
with tbe straight edge Were It not for tbe lover B 
which enables the operator to presa tbe cutting diak A 
agalnat tbe straight edge any Inequalltlea In the gulda 
rail would separate tbe wheel slightly from the 
straight edge caniing a ragged cut of tho paper 
Tbe Inventor of this Improved paper hanger ■ trim 
mer la Mr K F Goble Brattleboro Vt 
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•tort uid Uu racu millitntli 
iBdcill Acerpbil iirllrim trl 


' U)r ph^BK[iht> ■ 
f ronunRoni » 


GOOD nxvi FBOK FARAM A 

Tbt lull Ml ultli lul PHiHirt friiiii Paiiiunn bIvho Mine 
vi-n riuHiiirlnK fuilH reRardliig Ihe queetlim of necp- 
agv of Kuli.r thruiiKh tbe ground In tbc neighbor 
hood of the (iHliiii dam It will hii renumbered that 
in Iho i-nnlruvemv over thin dnm M Tliinnu Vnrllla 
nnd otheru ileluied that the head of eighty five feet 
Of nuter In the Oalun dam would pmhnbly iirndiwe a 
hem MCI page, If not through the bwly of the dam 
llaelf then thmugh Ihe underlying malerinl of the 
THlley bottom on ahlih the dam was built The engl 
neem of the innal on the other hand aaaerl that uot 
only a III the body of the dam Itaelf whhh la to be 
ilepoallcd bydraulliAlly be mo lompait an to prei lude 
any ponalhlllly of neupnge but that the auhuoll In the 
valley In nnturally Impervloua or practically ao to 

Partial confirmation of the eugineen alalamenln la 
now nlfordcd by Iho < ondlllona wbhh have deveinpeil 
during the excavating of (bat portion of the canal 
whlili Ilea between the Qatun lot In and the aea where 
one Ilf the alenm ahovele ban rcaihed a depth of 32 
feet below oea level The excavation In whhh tho 
ihovdu are nt work Ih hip* dry b) four 8 Inch pumpa, 
and ordinarily Ihcxe pumpa are not run at thoir full 
capatity 'When It la lonahlered that a dike a faw 
fret In thlikuene only keeiw the water In the old 
French canal from flowing Into the trench that the 
eea ie within two mllea of the exiavathui end fur 
thermnre, (hat tho Hindi River flown within a few 
hundred yanle of the ditch we are quito In agree 
menl with the onglnccm that tlure ban been aur 
prlnlogly littio eeepagr Into the exciivutloii aliice (be 
work waa carried below eca Icvol ' During the lat 
ler pari of June the nhovol on the lowenl level waa 
obliged to eiinpend for a few dnye on account of the 
luablllly of the pumpa to throw out tho water timt 
waa (uining In this however, proved to he only a 
temiKirary condition and the ehovcle were noon able 
to rreiime work II dnee not take an engineer to 
underetand the elgnlflcaoce of theae facte oa bearing 
upon the accurlty of tho Gotun dam 


RATAL ARHUALB OF 1MB 

Ihe public Intereat In natal affalra which has been 
noticeably on the Incrcaae during tbe preeent decade 
haa received a decided stlmuhui from the fatroductlon 
of the Dreadnought typo of battleahlp and Ita dra- 
matic pirmt aa ahown In tho no-called Britleh panic 
over the ucilvlty of Germany in rebuilding Ite fleet 
along Dreadnought llnea Hence tha appearance of 
the two beat known naval annucila, thone of Ilraeeey and 
Jane icffordB miuh timely iDfomiatlaii on a eubject 
of vital Incportance The older annual which opena 
with a quntuilnn front tho epoec h of the FInt Ixird 
of the Admiralty on the Nutt Rkulmatea mode 
laut March The xafety of the i cupire elands above 
all other cmiBldcratlnn No mattei what the coat, the 
safety of the ciciiutrv muet be acaured ” U divided 
Into the iiieinmar} four luirte The flret contolng gen 
oral artuien on naval eubje eta of prime Importance 
nnd Ie onliveiced by wine excellent half-tone engrav 
Inge from waeh drawing* of the more notable of tbe 
Inteet ihlpe hunt or building for the uavlee of the 
world. Part two contain* Broaaoya faiulllar Hot of 
Prltlah nnd forclgii ehlpa which Includee the class 
dlsplarement dime ualon* horse-power builder of ship 
and engine datea of inuuc h and completion cost the 
poeition and thlrkncits cef annor on the abip the gun 
poaltlone, the' aminmeui c,pced and coal capacity 
Following this are plntca of the typical warahlpa of 
each navy Including nutlmanl iirolllea and deck plana, 
with a anmmary of the principal elementa of oooh ablp 
, given below Thla eummary la a new departure In tbia 
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yeih-'a Aim^ial, and adds grantly to tho vaino of tho 
platen. Part tbroa In devoted to articiao oa armor and 
ordnance and la followed by aeu of taUm, glvtog foil 
deUlle of the dlmanrioni, vjUoetty, energy, and poat- 
tratlon of every gun manntaeturod by the prtnc|)mik 
naviee and by the loading private ouuinfacttiron of 
ordnance Part four, embodying the Pltat tcord’a 
Uemorandum given a great variety of laformatlon as 
to expenditureo, perionael, condition of tbe ahlpB, arae- 
nala dockyarda. etc 

R There Ie no more aatlafaetory way of eonvoylag 
Pmiich inforroatloa regarding a warship in a Itmltad 
space than la found In a broadside photograph oomblnad 
with a plan and aide elevation If the latter be freely 
dlmenaloued and tbe group of lllnatratlona he eapple- 
mented by a tabular deporlption, tbs reader Is put Into 
posaesslon of a muitum <a parvo of tbe particular ship 
dnacribod lane's “Fighting Rhlpa“ la modeled on thla 
plan, and since It contalni this Information regarding 
every ship of Importance In all tha nnvleo of tho world, 
big or little. It can be seen tbe work la remarkably 
complete Naturally, In view of the little argnment 
botwoen (treat Britain and Oormany on the subject of 
~ • battleship conatructlon. readers of the Annual will 

turn first to tha pages dealing with the Oermao navy 
Germany has been unnanally sueoeoatul In maintaining 
aacreey about her new ‘Dreadnoughts, ' m mm h ao 
that Mr Jane In iplto of all his aisldolty In searching 
for the lateot naval information baa to ronfeea that 
'‘It I* not posBlble even now aheolutcly to guarantee 
tho exact correctnem of the sot of plans given with 
this edition “ Ho anticlpateo regarding them that 
there will very poaatbly be considerable dlecuaaion'’ 
Turning, then to the plates of the new German 
Dreadnoiighta, ‘ we And that the Westfalen and 
‘Noeaau (1V08) are credited with ten lllnch 60- 
ralltier guns mounted In five tnrrota disposed similarly 
to those of the oiiglral "Dreadnought,” via, one tnr- 
ret forward one on either beam, and two aotam This 
nn a dlaplacement of 17 710 tons la rmiaonahle and 
probably correct We have always as onr raadem will 
duuhUeu recoiled, considered that tbe crediting of 
these ships with fourteen and even sixteen lllnch 
guiia woe aheurd Tbe"Poaen ' and “Rbeinman” ( lOOBI 
are credited with carrying twelve 11-Inch BO-callber 
guns on a displacement of 19 000 tons Commencing 
from the bow the flret six guna are monnted ni In tbe 
' Dreadnought —one turret forward and one on either 
beam abreast of each other Aft of the aupentructuro 
ore two two-gun turreta placed cn echelon, and astern 
on tho center line Is another turret This arrange- 
ii]ent gives a eoncientratlon of six guns ahead and 
astern and ten on each broadside The plans of tho 
latest six ‘ Dreadnoughts of the German navy call 
for criticism On a dlaplacement of IttODO tons they 
are euppoaed to carry twelve 13 Inch giine In four 
turrets mounted on the center line the forward and 
after turrets each containing three guns We think 
It Is highly Improbable that the three-gun turret will 
ever be found nn the German ehlpa or on those of any 
other navy Jane credits the Japaneee wrltb carrying 
fourteen 12 loch guoe on their latest design alx of 
which arc carried In t*o three-gun tnirota, one for 
ward and one aft. There Is strong objection to tbe 
three gun turret on the ground that a single 12-lnch 
high-exploilve shell penetrating aueb a turret would 
probably put three guns out of action at once- An 
oven more aerlout objection la that the greater the 
number of guna carried upon a single turntable, tbe 
•lower the rate of fire per gnn, nnlsM indeed volley 
firing be adopted and all three gnne are loaded and 
fired together, a practice which would Involve onor- 
moui etralni npon the tumUblo If tho guna are 
fired separately they must wait npon each other, since 
tho firing of any one gun, or at any rate of either of 
tho outer guns of tbe three, throws the other two 
gone off the target and would ncreseltate a ro-elgbtlng 
Tho Ideal mounting for epeed and acrurary would bo 
to mount eacb 12-liirh gun In a aingle turret. This, 
however, would Involve too much turret weight and 
would cut down tho number of guns that conM be car- 
ried Tbe armament of tho German “tnvlBiilble'’ type 
of battleship criileen ie given as ten 11 Inch BiVcallbor 
guns, mounted so In tbe "Droadnonght,” the dtsplaco- 
ment of tho ship being 18,000 tons and the speM tS 
knots The "Bluecher," of 14,700 tons, la armed with 
twelve 8 B-Incb guns 

Next to the Oerman navy, porbspB that of Japon will 
excito the groateot Intoraot. Tha two now ”Droad- 
noughia" which are building; and tbe tbrao or four 
otbers projected, according to Jane, will carry four- 
teen IMnch guns on a dlapUcement of 30,700 tona 
Since It takee 30,000 tons to carry twelve 13-lDOh gmiB 
In onr own 'Wyoming,’' wo are at a ktee to understand 
bow tbs Japonees ars going to enrry two more guRB 
on G 000 tons hM dlsplocemont BUher tho mwod mnnt 
be less than the SO knots givon, or the amor pfon 
must be conatdorably cut down. Tho Annoat glvoi par- 
Uculan of tho five hattlaohlpo and tbrao cnileete oap- 
tnrad from the RuailaBa. or relied after the capitula- 
tion of Port Arthur The "Iwaml,” formerly "Orel,“ 
haa not only had her aeparatroetnteo and 
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four IS huh 4P4^1tbar and W 

RuMian gwUk Tho '‘tetro/’ fn$arly ■ ^h jp ai h- igi 
boon fMnnofwlth fonr HkeaUlwt Ifdaoh aMI ti* » 
caHbtr OddiA JapaiuM guna, and her m iO t Bne y ^ 
therefore oonslderality liiereaBml The “flap^ilW,’*. tBe^ 
marly ' Pelreovlet," has been learmed with &Mi_J,Hn* 
46-cnlltwr and I 

arming of theae BhipB has provided tb| Ji . . , 

with four etfooUve battleahlps of the ptw^llltRad- 
nought” type 

Very properly Jana has always laid graat Btragi npBR 
the main battery aa being the principal' doUtminiiff 
factor above all others In a oompar^pn of the fighting 
strength of the world's navlaa. On thla bastt ha pre- 
aenta a table entitled ‘’Ships Bnllt or BnUdtpg In Uu 
Principal Navies, Armed with Onna Sqoal or dsperlpr 
to the IB-Incb 4G<;allber Gun." which Is ahio to attack 
11 Inches of Kriipp armor ontaldo of 7,000 yards 
In thla table the adherence for many yaara past of 
the United Btatos to tho 18-inch nnd IS-Inch -cun 
ahowa to good olfoct Ag matten Uand today, Japan 
cornea flrat, with eteven such ships, followed by tha 
United States with ton. Great Britain with nlae. 
France with four and Oormany with throo. In IplO 
and 1911 Japan will still bold tbe flrat peaUloa, with 
Great Britain and tho United Btatoe aMond, Franoa 
third, and Germany fourth In 1918 Great Bfltaitt 
will be first with twenty-two such ships, Japan Mooad 
with eeventoon, followed fay tho United Btatos aad 
France with alxteen each Garmaiiy with thlrtaan, Amh 
trla with seven, and Italy with two This teieoaat, 
however la, of roureo, liable to great modlflenUon del 
to change of programmes. 

AB OTHIIfl BIB PBL 

Any nommunloatlona from onr leadars, which throw 
nny light upon what tbs anhacribert dMira to find In 
our columns, are moat welcomo atwaya to tho Bdltor, 
n bather enrh letters are in tbe nature of oommeoda- 
tlon or crltlrlam Aa a rule, the Bdltor la not able to 
dotermlna whether certain features or departmanta la 
tho paper are really appraelated by tbe raadera, unleat 
the friends of tho paper wlU take the trouble to write 
the Blditor and expreas their opinion nr their prefer- 
encoo. 

Occasion has arlenn in tbe pait when It waa deemed 
desirable to make some change or eliminate eorae do- 
IwrUnent of tbe paper, sod tho Bdltor haa not boon 
aware that such department may have boon of tho 
greatest Interest to certain readen notll a storm of 
protest leads to bla restoring the omitted feature 
The following letters were received by the Bdltor 
recently In a single mall, and by their diversity aad 
wide gvograpblcal range were of Interest to him, aad 
may be so to Mme of onr readers 
A correspondent from Bngrae, Ore , wrltog 
“I have enjoyed reading tbe Bciximrio ANgaioan 
Immensely and hope to bo able to continne It for 
yesn 

Have a mall shop and Bomo tools and have made 
oeveral things from directions given In the Handy 
Man’s Workshop Department Bncb work la, to mo, 
great pleasure, since there Is enough— without being 
too much or having anything omlttod— In the Inatme- 
tlona 

“I wish you uomossurod gneoess.'' 

Tbe editor nf a paper In Hlcblgan wrltae 
“Allow mo to commend yon eathnalaatleally oa the 
fonrth-dimeneion oonteat Without taking axoaptim 
to tbe work of tbe oommittoo, I feel very etroaffly 
that Mr Cutler’s paper In tha Issue of July tOlh la 
most timely and vainahle, aa leoae tlhlnktng on the 
part of readers, sopeclally If It favors snpefstltlona 
(tonelnslons, Is too common 'What tha fourth dimen- 
sion Is not Is more Important to penono not maibuna. 
tlclans than what It la.” 

A large firm of mannfaotnrora In Jerdno, Aria, 

WTltaO 

We are steady anhwribara to tho B on i a t isM 
AMicBMAg aad oonid not flnt almig wtthont IL” 

A French oorreepondtDt In ftrla writas’ 

"Being now a (SlthM BahBomMr. I mnU ooao aad 
Bay to yon thfit In tho fint place In Ibtb paper I read 


I do not know aflr other plaM W flny other snfoatlflo 
paper wblch glvos me ■« maiqr trBUi Ideas. 

In all kinds of fodilon J(mnr, t take out a great 
r how neoT 1 twa 
0, my dBarQikirlBB 
My seo«d TtiBenn foir - Ijiye g. 
tho Qnories aO mneh Is Ihe ;^laaanr» oaa hagjg iMh 
log at the Idtomaa (ek) of aefoe feUowBL 
“Qttoitlone fendi aa, 'Which goes foatogt, teg 
tom of a whsair ot <Wlar does attt irtthhikdlMUrir 
(to ooet driaka) and malt lit wtntor Up 
are a ragl plasanra to mo, oiadtlr ah wh^,FlM mM 


“R la tha I 


I divaniBg part 0^ thh tn i Mm *;' 



7 * 


takOlMNlEMlfd. 
im* M tu 


« br ctlMt 'vUeh wiu 

to tlwv Uw ytosi* of tb* ^Mlflo coMl how pvrfOctly 


ScUnHHe Am«rieagv 

IXECTttICITY. 


• poM ol^Mt of tha 0 r» hot whhih to olalmod to molt glno In tblrtr mlnutoo, 
■■d to koop tt ot o umpontore of 160 doit tor Mvorol 
henn oftor the oorrent boo been iwitched oS. 


■oMre ocblnat tho ontronet ot hoottle iblps tbalr 
hortan masr bo mado. Tho terrtOa daatmctSoa 
wron^^br mlnoo ia tho Jopoaoaa war ho* ronderod 
It eotala that no eoptolii ot a 000 U 7 modom bottle- 
iktM wfll Joopordtaa o teb-fnillkm-dollar Toooel by von- 
tartnfe Into tiroparly mined rlreia or barbora. 


I io projected i 


M UHKIOb. ihro tho 
thk 4Vm)h|H> in oeteon^r h 

thhB Orfeot Wthfh- 


footaat tOoMln la tholr el 
i thobo (hdtp fho Toehtn 
of thk o^tMtr hao h 


SCIBNC£. 

_ of rooklup IB o oclencf 
u li everything oioe in that Teutonic empire. Trnval- 
Ing rooking ochoole are now etmt about, tor the pur- 
poae of Initmrllng peoaonti bow to uwk cheaply and 
welL Since country people cannot go to Mbool the 
gOTemnirnl will Mnd ochoole to them Theee travel 
ing kltihene are now eetabllihod In lleear Naaeau 
rraaronla and the Palatinate ne aril an In Bavaria 


Iioctod to be developed by the Induotrial tacllltlea 


tho Oompripid Air Workera’ Union and the employ 
era, by which, tnotaod ot being paid in proportion to 
the depth to which the calooona are eunk the men 
will bo paid ocedldlBg to the amount ot olr preoeure 
in whleh they are compelled to work The pay will 
vary from tSJO tor a day ot alz houn at twenty-two 
peundi prcoauro to |4 60 a day tor one hour and 
twenty mtnutea’ work at from forty to forty live 


any eonvenlent eonree by meona ot a flexible cable, baa 
boon Invented by Mr F. H Kerr ot Chicago He le 
building an Improved type ot machine capable of oper 
atlng plovro, harrowo, drilla and leedem for gardeni 


loeh nptd progreoa baa been mode on the “Flop 
Ida'' that iho will probably undergo her triali during 
tho next two or three montha Special Intareat at 
tochea to thia veooel beoauee of the fact that ohe la 
the flrat of the ‘Dreadnongbts' designed apeclflcolty 
aa euoh tor our navy, and the flrat of our batUeehlpa 
to be driven by turbine englneo. The ‘ South Caro- 
lina” and Mlchlgnn,’’ of Ifl.flOO tone, althougli they 
enrry n “Dreadnought" armament, were originally 
deelgned to be ot the “Connecticut” type. 

U vrae recently announced by the Public Service 
Oommloelon that, with a view to avoiding the objec- 
tlona rained by property ownem to a tnur-track tun 
nel through Lexington Avenue In this city at one 
level, which wonid involve sidewalk eocroachment, 
plane are being drawn tor a double-deck tunnel with 
the two local tracka Immediately below the otreet 
and the two expreoa tracks Immediately below the 
local tracks. There li an objection to this fKbemo 
from an <gwratlng atandpolnt, due to the longer 
Climb necessary to reach tbe street from the express 
platfarms 

Tho oanouBOsmsnt of the ¥^lte Star Line that 
their ships engaged In tbe Liverpool service will tall 
at Holyhead on both the eaatbound and westward vuy 
ages has been followed by a persistent rumor that the 
Cunard Company's sMpa whon running westward will 
call at Fishguard on the southwest coast ot Wales to 
pick up the late mslle from London Them arrangu- 
monts would reoult In a lavlng of several bouni time, 
and In the case of the Mauretania and “Lusitania,' 
ic would then became poostble for paaaengera to be 
landed In New York on Thursday night 

The launch of tho replica ot Fulton a "Clerraont” 
and the arrival In New York ot tbe reproduction of 
Henry Hudson e 'Half Moon,' remind us of the near 
approach of the Hudson Fulton celebration In New 
York city The ‘aermont," which was built at the 
Staten Island Shipbuilding Company's yards, was 
ehrlalened by Uro. Arthur Taylor Sutclllfe, great 
granddaughter of Bobert Fulton. Tbe Helt Moon," 
althotigh a threemaoted vaaa«d, le but 66 feet In 
length. She was ebipped entire on tho deck of the 
Holland American liner "Soeetdyk " 

A solutloa of tho problem of navigating streams 
In which shallow and deep water are alternately en 
countored la suggested by Hr C J Bartlett of New 
OrleoBO. Ho proposes the conitmctlon of a submerg- 
ing ship, which la designed to carry two barges when 


Wedesboro, N C., on tbe Aocky River, capable of pro- 
ducing, with tho Initial tnotallatlon planned, 6,000 to 
7,000 horfs-power Tba site Is within a mUe of tho 

Southbonnd Railway and a new town b ex^> Mstohnlkofl^ In The rrolongatlon of Human Life,' 
Hr Dlsmee the lower intestine for most human dlseasea, 
and consequentl> for our early ilealh Tlr Dlstsso of 
Paris not only ugroes with him but even advoiuites 
the entire removni ot the large Inlesllne In (hlldhood 
in ord" to ward • T old ago us lung us pusslblu IBs 
tSHO claims to hsvi eonflrmed Mebbnlkofts statements 
that tbe Urge liitestlnu Is the broeiling place ot most 
harmful gi rma 

80 ms Idas ot the 1 neral use uf false teeth may be 
gathered from (he siiiomint ilial .inuouiSM) of them 
are exported fmnt America Io hngland et»ry year 
When we lonsldar ihiii probably not inon limn hull 
the Inhabllaiits or rjrem Britain Indulge In Hie lux 
pry of false teeth no nmitor how man> grinders they 
may have lost these dguree would seem to indicate 
that 'nearly everyone lii Rnglsnd siilTi rs feniii detective 
mliilng teeth As tar ae observation goes (hu 
oft than t iigland In this 


Tho latgMt swItphboaTd In tha world b to he In 
stalled In the New York terminal of the Pennsylva- 
nia Railroad All the awltchea ot the terminal are 
to be Mectrically controlled from this board Work 
has Jnat been etartsA on the awlhhboard It Is to 
cost $600,000 

Sevwrsl towns In Ohio are eleclrlc-llghted by com 
panics which own and operate no power ala^^ hiR 
purchase currenC from some oontral slatfon InXhs 

trlcL Instead of risking the building and equipment ^ tjnlted Btatee Is 
of a power atatloD which may not be suHklently peL 'reepect 
mnlxed to be profltabl. or waiting for 1 he central ata- ‘ ^ Aomlmny of Selmtcm of France has awarded a 


win onbmerge, float tbe two barges tree, and tow 
them through the shallower reaohsi. Bach barge Is 
ot ifiOO tons capacity and tholr loaded draft b eight 
feet The loaded draft of tbe iblp b flftoen feet and 
In tha Ugkt condition iho would draw six feet 
n» mmro moee ot the concrete floor and aide wolb 
of tho locks at Ootan will ba anmeteat to give them 
great otablllty, hut, with a vbw to adding a farther 
safeguard against rapture In the event soy, of earth- 
qnoka oheck, tha gevermnant onglneera Intend to ro- 
tnfbree the concrete by imbedding In It no bee than 
■ifviB thouiond tou ot oM rolf Tbb motel coosbta 
portly of o light r^l whleh waa uoed daring the era 


AasarleoB ralb, which have been oe badly beat that 
they con no longer bo naed In tbe track. 

Tha slao of Germany tat tba Held of yoebtlng b os 


of h^ marebant marina. A few yoara ago yachting 
M b vort «as pnotbolly unknown In that country 
Today, thank* molnlir to the oxompl* mnd 
easeto ot tho Oerman Bmpofor. Qormtny 

eai Of thO. tesgr float* $t l««s ytwhi* In tl 

Th* t«o ktsM M tbmt of tbs*b th* “Oonnonb'’ 


reach out for the business of small enuntry 
towns, companies are formed In the latter owning 
their own wires and buying power 

A steaswdrtvea power plant le being built at Qslena 
III to transmit power 26 milna north Into Wisconsin 
Tbe flrat two onlts insUlled will be 1 EDO end 1,250 
kilowatt three-phase alternating-current generators 
driven by reclprocsUng Corliss engines. The current 
U generated at 2,200 volts, trsnsformed to a line po- 
tential of 33 000 and reduced again to 3 300 or lower 
wtaere necessary for local distribution This plant 
will supply among other places the sine mining center 
et Hssel Green 

One of the largeet eleilrir organs ever built In the 
United States b about to be ere< ted In the Auditorium 
at Atlanta, Qa. It will be played from a movable four 
mauusi Lontrol 66 foot awsy by an H volt < urrent from 
a spocblly wound generator and blown by a 30 borse- 
powor motor direct connei ted to a series of fans rais- 
ing the air pressure by steps either a pressure of 10 
16, or 60 Inthes water column being available In the 
universal wind chest A smaller echo organ b 
placed at the opposite end of the auditorium whlih 
cuu be played either slmnltaneoualy or Independently 

la sddlUoa to the Pennsylvania Railroad whlih be- 
gan to send Its paasengers through the Hudson tunnels 
on July 10th the Brie Rallrond will make use of tbe 
same fscllities beginning on Angust 3nd Tbe sibed 
ale for tho regubr operation of trains islls for six 
minutes for the trip to Manhattan from Jersey City 
The six minute schedule will chop off about 16 minutes 
of tbe time It now takes the commuter to get from 
Jersey City to Church sod Fulton Streets In N< w York 
Arrangements have as yet not been made for the use 
of tho tunnels by the pesaengers of the Delaware 
Isuihswanna A Western or tbe Lehigh Valley roods 

Although tbe operation ot "pay as you-enter” 1 ars In 
New York has been so successful and popular as to 
promise the Introduction of many more this will not 
require the 'scrapping' of hundreds ef servlLeoble 
eon of older pattsrna The Third Avenue line has 
hod In operation for about a month a double-truck 
car converted to prepayment service by tbe lengthen 
lag of the pbtforms New hoods and knee hrsios 
were required but tbe old vestibules have been re- 
tained. The only difference from tbe new cars Is tbe 
absence of a division between entry end exit doors, 
* doable sliding door extending tbe whole width of 
the oar and entry being divided from exit only by tbe 
veoUbule ralL Tha operation of the adapted tar has 
been no oatlafootory that It la proponed to reconstnict 
away 

B^mrlnsoats have been mode In Italy to discover 
tha beet form of Insulator for high-tension tranomle- 
sion linen whleh run near the sea. It Is found that 
In the vicinity of tho sea a thick layer of ealt nccn- 
mnlotea on the Inanlntor, and servea os a eonduotor 
tu onoia loakogf of tbe current to ground. Tho Ital- 
ian azparlmeatern have dlocoverod that the Incrneta- 
tlon forme chiefly on porta which are not protected 
from the wind and rain The ordinary tauulator 
number of 


hoot to provide an Iniulntor with on nlmoot flat hell 
which would bo 00 expooed to tbe weather that tho 
era«t could not fbrm to any harmful extant Inon- 
lotorn of thin type were used with perfect succeas 
over a parlod of eighteen montbi on a tBOno-volt 
lino. Under teqls In the laboratory thoy withstood 
n.<IM volta dry, and aofiOO tn * heavy rain. 


ot $140 to Prof K W Brown of Yale lliilvnmlly 
for hie rest art hes relating tu the theory of the moon 
The Slim of $200 has Ihiii awurilud to Lleute Jannie 
and Colin for Iheir Imiiroved wlrelma telephone Out 
of the Slim of $20 000 scitled upon Ihc InMlItule by 
Prince Roland Bonaparte Ihe aiini of $Hn<l has been 
set by fur Ihe eui ourogement ot reaeuri lica by Prof 
Cayenx of the Sfhool of Mines I'nlvirslty of Paris, 
for tbe partlciilor objcit of cnnblliig Prof Cayenx to 
proceed to tbe Unlied Statea and lontlniie hie remark 
able reeean hea » Ith refereni e tn de[H>elts of am lent 
mlnerala 

PtoL W P Bowen ot the Mlchlgnn State Normal 
College presimla u moat bolpfnl exposition of what 
coDHlItutes fullguc In lltgleiio and PhyshsI Rduta 
tion am) what louuurfdla It Some people are evl 
deutly atmply liorn tips] 1heri Is muih mlalnfor 
mattoii as to what failKiio Is It la not simply a 
feeling of nneasInesH’ and dlaromforl 1 here la a 
iiinlor as well as a sensory side which Is c\ou more 
luilKirtant Monie of the 1 ouiitcrfolls of foligiie are 
droweliiHss weakness and discomfort from breathing 
bad air, aversion to work termed rnniii by tbe 
Fromb UUiUgkDt by tbe Germans lath of Hiillabla 
food lose of tU>ep faiilty nutrition indigestion ade- 
noids and tba early stages of manv diseases One of 
tbe commonest forms of fatigue In 1 hlldreii arlaes 
fiom the suppresstun of nalural mtivlllea by Ilia 
nialntinamc of one imslllon for long perioda 

As B rssult uf srchs-ologif al studies pursued during 
n'any yeara J Prealel ilalnm to have disinterrd the 
eesence of the method euiplu>eil In ilic inaiiufacturF 
of ancient ilnniHii puller) (ferrn itgiVnIa) and Us 
hoiiingeiieoiia glare Aicunllng tn Herr Preatel tbe 
aerret Ilea nut In the chemical conipoalllon of the 
(.BSta but III tha Irealmunt applied to It and to tbe 
colored glaie Ihe c Ib> was prepared by aging fob 
Inwect by washing knoodlng and stamping Befors 
tiring the wsru was exposed to the snn and. air but 
shsltered fpim rain until It appeared quite dry The 
frequent changes of temperature and humidity and the 
sllernatlon of auuligbl and darkness which occurred 
during Gils slow pruLesa of drying inaured uniform 
shrinkage In Qrlng and durability of the anlebod ware 
TV ben a glass was naed It waa applied (n the moist 
warp liumodlately after the latter was shaped so that 
the glaxe became Intlnialcly united with the body of 
the ware during the slow drying process Firing then 
produred a brilliant gloss and Imperishable colors 

Dr Ih A. Bauer has ralaod the question whether 
maguellxatlon allirn mass His observations were 
made upon bar magnets In both the magnetlied and 
demagnetised alulM and In various arlentatlnna with 
respect to the earth a field Tt Is obvious that if there 
be local dlaturbcicicus of the field the welghlngR may 
give different ncaults for different pnalUnna nf Ihe mag 
net alnce II la not aimply the force of gravitation 
which is being measured, but In addition tbu magnetic 
forces which act upon the bar KxperlmenU 1 ondurled 
by Dr Morton C. Lloyd seem to Indicate that -nagnetl 
latlon to a flux density of ITBOO gausses does not I'ler 
the true weight of tbe specimen by as much ae one 
part In 16 00(1000, certainly not as much as otu port 
In 8 000 000 If we make the usual astiimplluii that 
maaa la proportional to weight we may sac that 
within the aame limits the mass la not altered Since 
In Dr Bauer's experiments the flux density was prob- 
ably not In exreaa of 8,500 gauaaea and since ilu dlf 
ferenrs found by him amounted to more ihau one 
part In 1 000 000 It Is necessary to rnnclude that Ihpsu 
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AT ncn. 

Iliu oxporlmnni of Dlityini tauvimll by nlcbt wu 
Mil < fVNlnlly iiiHilii rmfiitly In Clnrluniill A« mny be 
uupposed poMurriil u<«ribllgbte w«re oioployed to 
lliiiinlnate tbo bmieball Held The Oincinuail National 
Lingun Uoaebull l^ark, vbere the flnt game was 
pluyrxl WHO nuilnled wltb 100-loot steel towers, each 
I irrylng tuo sxlremnly iiowcrlul par 


AILliiiiigb UP havp bfon ouabln to oIp 
lulu HiigliKi ring dola on ths muHlriic 
Mon (If I ho iHinps «« nre Infomisd that 
Mip fiirlinns alone are IX tncho In 
dlsniHlpr Three lampg Mere found 
nliiiosi Riimrlent to lllumliialH the 
park hut to make (he iinilerUkliig ab- 
Boliuoly HiiiLesHful faiirteen laiiips 
«tre employed to mot their rnje upon 
the groimds Threo-phase current was 
supplied by a 2iri-hnme-pnnpr 60-r)rle 
dynamo having ii speed of dtS n volu 
tiona per minute The voltnge Is SSn 
The amount of iiirnnt Romrnti>d was 
onoiigh (0 run tuln the number of 
lampe for uhlih reason huge rhiio- 
Btate are einplmed lo take lare of the 


I lat Mielr rays from the roof of 
grand stand and the covered 
irhers Tile inventor of the lamps 
lieoike P Cahill who bus taken a 


Sciantific Amarlcan 

hli fellow baman beings only tbrongh the sputqm. 
And when Ibis sputum la properly dlspoeed of tbei* 
le no danger of tuberonlou Inteotlon. Wilb regard to 
the denger of Infeotlon to the eonununltj la wbloh 
a eanatorlum Is placed we hAtre but to olte tho eiperl- 
menu made at Sannae Lake, where Trudeau eatab- 
liahed the llret American Institution upon the modem 


th< iniahunlenl Improvonivnl 
Imll playing He In the liiva 
Ingeiiliius Imeelinll piti liing 
whirl) has heed iieeil with e 


Boflington In gnu In Hutton Coldfield 
ISngland an Institution for the iroat 
niviit of ronsumptlon on primiples ^ 
naliiral rational and mnaeaeful He 
Inelsted on gonerous diet freeli air 
day and night, the air withiu the house was to be as 
pure as ihut ultboul nor loiild It e\er be too told for 
a (Ohsumiitive patient Here thin was established In 
1810 prolsibly the first iiibcn ulosis sanatorium In the 
modern s«ns< Iia fate’ Hodliigton was regarded as 
a liinatli ho was eontemptuously opiiosed by miinj o 
colleagin., his |)allnntH were drlvun from his liislitu 
lion, whleh be thereupon tuiuod Into an asylum for 
the Insane. In whhh we now believe niiiny of hie 
neighbors might fittingly have found an abiding placo 
Next In tho history of santorla eomes Hrehmer who, 
having been iillrnrted by the Ideas uf that obsiuro 
country doetor In England dtlonulnid with true 
TeutonU stubbornness upon making them onduringly 
effeellve Mke Ilndlngton 
Brelimer had to endure 

the lot ahlih so fre- i 

qiluntly falls to genius 



on or Tn roimjin. nonotoiA 

prlndplea of pbthlslotberapy All the duet In e room 
of one of tho coMngoa occupied by loneumptlvee wan 
gathered and a culturo made from IbU dust was 
shin InjHied Ineuffictent to cause tnberculosls In a 
little gitluen pig A K lentlflcally ordered sanatorium 
rat In r than a nienore to any community, is on tho 
(Oiitrary o decided Influence making In It for health 
ful living in every possible meaning of the term Its 
neighbors learn to spit lass to keep their windows 
open day and night to live the hygienic life gener- 
nlly The Itiberculosle sanatorium has Invariably 
raised local health stsndards 
In the sansturlnm the consumplivs geU wall under 
clrcumsUncsB the beet lor all concerned While there 
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MMt OM b« Ogatad in a»i«Dfla The regt mtut Cef 
weU-aad tt tg ohUg pemiiul fi»^thamHB «w*r mfa 
homea 

la the merely oemmeyelal smm the seaatorlmn la g 
fMitor daeldedly am to be Itnorsd The rural dtUen 
may begin with fighting Its establlslnfient In hhr 
Tielnity, hat give him a lltUe ttma, and he wlU piob- 
ably rsaaon as foHowg Ths ssaato- 

rlnm patleate are treated In an«h 

manner that so many doien eggs are 
required for it every day, also so many 
hundred quarts of milk, so many 
pounds of bntter, so muoh oersals, 
moats In proportion. And where or 
how could the sanatorium nutnagsrs 
gst those staples bettw than front the 
farmer folk In the nelgbborhoodf If 
now It Is explained to him that the 
prosperity, for example of Ooerben- 
dort has trebled, as has alee Its popu 
latlon, since the beginning of Breh> 
meft work, the mrallte will prohalriy 
begin to "senno” the wherefore of thlg, 
then, no doubt, be will throw away the 
stick he bee been whittling, shut up 
his Jackknife and conclude that, for 
his pert, the building of the eontem 
plated Institution need not bs delayed 
In point of tact, rather than being 
detrimental, the eenatortum actually 
causeg real estate values In Its locality 
to rise. The National Association for 
the Study and Prevention of Tuberon 
loele has gathered from twenty two 
States, covering every section of onr 
conntry, convincing data to this effect 
The Survey (June 19 1909) has sum 
marlxed these reports Over 67 per 
rent of the eanatorla have exerted a 
favorable influence on eurrounding 
property, and In almost as many rases 
their elfurt In raising assessable valu 
atlone has beun direct and meaaurable. 
In most of the other Instances no dlf 
ferencee were observable, fn only three 
loralltlse was It claimed that residents 
had been repelled In the neighbor- 
hood of a mnntorlum at Portland, Ore, land has 
more than doubled In value In three years, the greater 
demand being close to the institution At Aiken 
B C land In the vicinity of the sanatorliiffi has quad 
rupled In value since It wee bnllt, at Asheville, N C, 
vacant lots near one of the sanatoria eell at tour times 
their price in 1900, and others farther from the Instl 
tutlon but nearer the city, are less valuable. In 
Hebron Me the advance has been 30 per cent Like 
results STS reported from Luxeme, Pa. Liberty and 
Baramu Uke N T PltUford, VI. Mt Vernon, Mo 
and Bllver City, N M 

In thess places the sanatoria form an Important 
part of local businem and it would hardly be fair pe^ 
baps to make them cri 
terla, nevertheless the 
eBsets on values are the 


advani cd in huiiiaii 
tions Vvl dPinoiiH 
tho properly . on 

sanstorimn mn bi rl 


on the contrary It Is he docs n 


OToncPiit iron nerj c one cl\ able viewpoint A great 
deal of plillilsliiphobln’— from which arises opposi- 
tion to sanatoria— Is based upon Ignorance of the na- 
tnre of infection (n tuberculosis Hucb Infection Is 
not Blicborno na tn scarlet fever or ineaslea Practl 
cally speaking, it Is conveyed from the consnmpUve to 


Now York. St. Louis, 
Philadelphia, Brooklyn, 
Boston Pittsburg Not a 
single Instance was ro- 
ported where the prsssnee 
of a Bsntorliim camp, or 
dispensary In a large city 


effect on the value of 
nearby property And the 
eourte of MassBchnaetts. 
North Carolina, and Vir- 
ginia have decided that a 
tuberculoBla ■tnaterlum la 
not a menace to the 
health of a emnmnnlty, or 
to the property In ita rl- 
olnlty 

1*400117, the fact that 
any given locality is m- 
tooted ad* daalrabis for tbs 
•stgbllahment of a sana- 
torlum In it makse tot a 
gnaiantee and an adver- 
tisement Utat It to a sa> 
luhrleus regloa, health IIS' 
sorts get bant areond It, 
■Afinil.I. AT II8BT, private cOttagM are greet- 

ed Would thg Adlroa- 
dftck% fOf 6IftlD|dQ> llfcM 

Infect hto fhmlly, his fellow workmen, and beoeme so axtanslve and profitable a sammeHag pigef 


k great bis community, when be leaves be goes forth as a had fts deatlntoa not been ebaped la Boronao 
opposi- mlHstonary dlssanlnating the precepts of sanltattoa 

the na- and prophylaxis he has Imbibed The only trenbto 1A * * ' • 

tlon to there tre not and probably nmr wUl bs saougb of Itoetrie freight looometives have haea ordered by 
Practl theae Institutions to eecommodste aU the snaaere the New Tork, New Bavga * ;Btolbrd BatartU; & 

)Uvo to from thto dlseeae. ee It to new, only ebout flte per triel m fte main line. 
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ns fd n> AtBBPT fl llM Wl bAlt fIMIf *%• SraMM WlnlM * Hmi 

ABB «*tr ttITCB W W CA W m MOM W i Tb* United Btatea iin»r la to hnvii th« crentMt wto* 

After mantiog wttli w anek inaaaM In Sylng otw 1«m qraan In the world Borne lltUa lime ego It BtetlsUce tell 
terra gram, It ta HtUe wowtor tua Mine of tba leMIng pineed with n Pltteburg llm n oontrert for the me, baked at home 

Prenoh nrlmtoin wiebed to atempt to By ncnaa the cblaerr neceoanir to generate endlclent power to eend the lommerclnl I 


BngHih Channel— • dletance of bat SI mlle»— to Bng wirelei 

tend. In view of the prliee, unonaing to I7.SOO, that try la 
hare been offered for thla feat la no 

Hubert Latham, the auccaaetnl drlrer of the An which 


Ireleoa meaaagM three tbouaand milea The machin 
IT te now all ready for InataUatlon but ae yet there 
I no place to Inatalt It nor a tower high enough on 
rhich to place the equipment for eondlng meaeagee so 


tolbette IV ■ monoplane, after elaborate preparatlona, great a dtetence. It wea euggeated by one Of the o 


nttompted the trip early In the A. M of July istb, and date of the Navy Department that the Waahlngton 
our fronttepleee thla week thowa him lear 
Ing the cliff at Bongatte (near Ctelala) and 
oteo flying above the Channel Unfortu- 
nately the motor atopped after the mono- 
plane bad been In night about eight min 
ntea, and the maihine came down In the 
■ea. Aa the water waa not rough, and aa 
the built up wluga of the monoptane wore 
airtight and covered with waterproof ma- 
terial the machine floated gently upon tba 
wavea until picked up by the French 
torpedo boat deatroyer ‘Harpon,’* which had 
been aeut out ahead for thti purpoaa 
tnthain wan found at eaae la hte auat, 
amoklng a Llgarette The monoplane waa 
aomewhat damaged In getting it aboard the 
deatroyer, but oa aoon aa It waa brongbt 
aabore arrangemente were made to repair 
It, and Intbam etated that he would try 
again on the 23rd InetanL M lymte Blerlot, 
wboee croeo-rountry monoplane record of 
81 mllna we reported In our loot loane 
chipped hie machine to Calala with the In- 
tention of making an attempt before Latham 
could get hla machine repaired but owing 
to bad weather he wna unable to do eo 
Ckrant do Lambert te aloo about to try to 
crooa wltb a Wright aeroplane On the aame 
day U Paulham with a Volain biplane 
fitted with a Onome revolving-cylinder 
motor, made a flight from Arrae to Ooual a 
dletance of 20 kllometera (li^, milea) In 
2J mlnutoa or at ou average apeed of 37 3 
milea an hour The day before he beat 
Wilbur Wright a 360 feet height record by 
riaing to a height of too feet 

On July SJrd Henry Farman with bli Hubert Uthw, av^r. and ■ Levavamnr, deaigm 
new biplane, made the longeot croeecountry Antoinette- monoplane end mot. 

flight tbue fnr recorded Starting from the « i-nhnjtoMaibcnMnopiawnwort.rfiiioqiTiiiiiiawjineirti.wbii 
parade ground! at Chaloni he flew to ‘b"<<«'f»«««Ocna.wu««oro,e..wcbb««aiiwac,i.nd« Viyp.- 
Snlpimi covering about 40 mllei In 1 hour and 5 Monument be need for the purpone but the ] 

mlnulee and keeping at an average height of about 160 Uun wua met with auch a atonn of proleat fi 

feet throughout the trip Thli flight demonetralea public, that the Idea waa quickly abandons 

without quoatlon that the aeroplane aa a meana of now the government la to build a special to 

traniportatloD of Individuate hoe now to be reckoued the purpooe 

with Both a biplane and a monoplane have lately This tower will have a baae of fifty feet la dl 
flown with three people aboard On a machine of the tapering to eight feet at the top at wbl. b poln 

former type H Oobron carried Mine Oollleux and be Juet elx hundred feet from the groum 

Mr d Almeida for five mlnulee on July 3rd at Chalone When completed It wilt he In a clan all by It 

while M Blerlot took M Fournier and Santoe-Dumont other wlreleea elation ever having been built 

on a 1 OOD-foot flight laat month at Iiay Thua it le proportlona Thie tall chimney like etructure 

mainly the queation of a reliable aeronautic motor built of steal and lomrete On aicount of thi 

that la keeping the aeroplane from being put Into development of Che efflclency of concrete .1 

Immediate uae both oa a vehicle of sport and elded to uee thla character of material The 

transport of course, will be at Waahlngton and It wll 



from the prevloiu bakliu 
and inch wae the yeaat 
by tlie klnyflnwer I’llgi 
Kugliiiicl br>- ->l 


leaven Ih frequently uftil 
brought tu Plymouth Hock 
C11-* Unilciubteclly In New 
u Huine (iiBCB lie made to-day 
UcIcHl clown from succ^HClve 
rokiu lint uf dcMHiit from 


Hubert Latham* aviator, and ■ Levavaaaenr, detaigaer and b 
of the M Antoinette- monoplane nnd motor 

II telbioa hsMa ibr monoplan. racoril nt l boat 7 mliinm In aitbt, wbllr M brnr 
(bn Uwltoer ud rnatcruccor of tbr icucbtau! aod Id acjrlliMln V type wncit-coolccl 


Uun wua met with such a atonn of proleat from Uio 
public, that the Idea waa quickly abandoned Aud 
now the government Is to build a special tower tor 
the purpose 

This tower will have a baae of IlCty feet Id diameter 
tapering to eight feet at the top at which point It will 
be Just six hundred feet from the ground level 


proportlona Thle tall chimney like etructure will I 
built of steel and c one rets On account of the* rucer 
development of Che elBcleacy of concrete it waa di 
elded to use thla character of material The tonei 
of couree, will be at Waahlngton and It will be li 


Orville Wrlghtte Pllghto at Fort rnyv. 

After a week of failure to make a lucceeaful flight, 
aa reported In our last Is 


cated In Rock Creek Park and the top will be res. be 
by a iplral stairway 

The whole echmne for building this gigantic win 


Yeast and boiled potatnre sugar etc are 
brewed togeiher and the liquid stured away 
and used ns wauled a fresh renewal ol 
potatoes, etc bolnj, made to the old stork 
Yeast of thla kind Is carried along year after 
year, and when It unodng from State to 
,StelA the hoiiaoalfe guards her yeaat Jar 
as she would gold 

The compressed yeaat cake and tba dry 
yeast cakes have cociia lu to lessen the yeast 
troubles not ouly ol tho housuwlte but the 
baker as well 

Here Is a domcstle yeast focvnula that 
seems to Burposa In reliability even the 
inanufai tured products 
d tnblespoonfuJs Durum wheal flour 
1 teoapoonficl malt extract 
^ dry yeast caki or tt, eompreaied yeast 

Pour one tcaciipfiil of boiling water upon 
tbo flour and allr Cool to IJil dig h Add 
the malt extract and yeaat and lieai fnr one 
nilnnle wltb a rotary egg beater Cover 
bowl put in warm place thninghout the 
dey and nae at hnud setting time at night 
It should not lake three minutes to pre- 
> above yeoet The malt exlrail made by a 


ment prelerably RO tu UU de 
Tho scabling hot water t\ 
Ised Rianb 1 he dloataie li 
the Htnreb lulu grape siigai 
with Ido air bentrn Inin tli 
beater supplies siiRiir and 
feed upon thrive and miilil 
The bowl rd yeast IS one 
tion by ovening and prove 


sue, Orville Wrigbt dully 

got Id the air again and ^ 

mads a 18 63-mlnato flight 
on Saturday afternoon, 

July 11th The following 
Monday, the day that 
Latham attempted to fly 
ae roes the channel. Hr 
Vrtght made two esoel- 
lent flights of 35 and 30 
mlnutea duration, making 
8614 and 2Bt4 elrcults of 
the panicls gronnd at Fort 
Myer, respectively The j 
maehine made large and 
small circles and mum- 
times passed beyond the 
borders of the parade 
ground It flew at an 
Average height of about 
76 feet On July SOtb Or- 

Tllte Wright beat bit test tH* •‘ABTOintTB" KOIOnAn, in BVIUBS, AID OnSATOS. 

year's record of ibonrand 

14 mlnutea by remaining aloft 1 honr, 30 mtnntes, 46 leas station was bronght about through the Navy Do- phone 
seconds. Dqrteg this flight he stadb exeeedingly sharp partment because of Its deeire to rooeb Ha ihlpi at round 



pbonlc CIri iilii was road 
by Dr J W Nicholson at 
a recent meeting of the 
Physical Bocletj A gici 


tain Imiraiiant raM,i 
Qxamlnc-d la detail 
formuin are obtained 
able of ImmciMalc us 
calculation uf ihi ifli 
roalstance le also ma 


tnras BAd roM to a hsiglit of 160 feet at tlmea. His sea. The machinery for operating the station is g 

psrteet control of the hmMwt was apparent to all antoed to deliver to all Instrumenta keyed to ree 

Tils nest day, attor reptadng the tOtooth epTOckets It within a radius of 3 OOO miles To-day wlrelaea 

on the ottgtns whh t4oofh eproAets ud thereby la- be depended on to reach no farther than 1 OOO m 

cnaslng the speed of tho motor fnaa 1.300 to 1,400 end the delivery even at this dletuce te uncertali 
a. ^ M., two short flights of t gnfl U mimrtsg were Tho oast of the tutolteUoi of tbo nsw sUtlon 


partment beoauie of Its desire to rooeb Ha ahlpa at round each other In order to annul the Indi 

•ea. The machinery for operating the station Is gua^ forte of the earth and of neighboring c IrcuHs 

antoed to deliver to all Instruments keyed to reoelve out the Investigation only Iron and copper wlr 

It within a radius of 3 OOO miles To-day wlreleaB ran two extreme cues arc considered The largr p> 

be depended on to roach no farther than 1 OOO milea blllty of Iron complcdely changes the characiir ■ 

and the delivery even at this dletuce le uncertain effect of frequency on Ha self Induction To all ii 

The oost of the lutoltetloi of the new station will greatly used In practice except Iren the formiii 

be MOO, 000 valoped for copper wiree may be applied 
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U«al 4 OrrHala. 

ar nor urro uuuiui 

The treatlne on ciretallocmpbr deHne n oryetal m 
a Hulid homogeneous, auliotrople body Urlng organ 
Isnih have curved forma, while ir} stats are polyhadra 
bounded by plane faces Organlsuis are s<^ and the 
Hliiii list orRunlsiQS such as amoebte are liquid, while 
(lyslils ire rigid Curved and liquid oryatala would 
eoniradlit Hie fundamental dellnlllon of a orystal, 
and alMO tin theory of molecular arrangemeat adopted 
bi ill iriHiallographera Snow and he crystals, and 
ethci riystallltes are apparently luived la form or 
slruiluri Hence It was consideie] necessary to re- 
gnrd tlitm as aggregates of very si all crystals (globtt- 
lites) But the authors experiments first published 
In 1176 prove thit the form and structure of Some 
of tl se crystallllea are ecrlalnlv eurvod at every 
pnl ii and npiesunt states of traohltlon to homogene* 
I us c rystals 

Hence physical homogeneity must be eliminated 
from the definition of a crystal 

l*olyniniphous transtorniatlon which was formerly 
expinliied as a learraiigumciit of the innlecnles must 
be rigurdcd in view of the writers discoveiy Of the 
teiiiis lature ul iiansroimitlou as a change In the 
molecules the ms Ives Arc oi ding to these resaarchea, 
moleculis of a sliiglo kind can assume only a single 
srrHngcmiiit they cannot even form n struc I urelesa 
or nmnriihoiis mahs ni a liquid or gna Amorphoua 
solids pi III I !■} loollng btlow tlio fusing point Or 
by siipersaluiullnn of solutions uro always mixtures 
of unlike molMuIes and for thU reason they cannot 
grow ns I rystalh do Amorphous solid bodies are not 
phssi a 

It WHS roniicrlv billcved that all the inoUcuIea of a 
irvstal nre nllke that a crystal Is ncic-cnrlly chemi 
cnllv homogeiiciiiiK But this view has licen disproved 
bv the writers discovery of mixed i rystals and of 
tilth transition to crystalline aggit gaits and curved 
cre stale 

Hence chemi nl liomogenelty must ilso be ellml 
nsIcHl fiom the deniilllon and a crystal miy now be 
dehncti ns a solid conlliiuoua phase which Is anleo- 
tropic with respect to at least one property growth, 
for example 

I he nocesalty of letnlning He adjective ‘aolld” 
apiienrs iti be proittl hy thn polyhedral form appar 
enllv niiihitaloed in opposition to the forces of etas 
tlilty and surface tension hut doubt Is awihcned by 
the wiltcis obaeicallnnh on silver Iodide and espe* 
clalh by hit experiments with cryitnN of ammonium 
oliate which when mispended In the iiilutlon flow 
and belli loiind air biihliliuc aa If tlicv were merely 
doubly lOfratUng portions of the llciulcl I wo of these 
ervHlala melt togcibir like two liquid chops 

Iho dliectlniis of extinction always toi respond to 
the axes of the molecules foi no casts or fragmenU 
are foi me d The iiioIih iiIc a lend to assume the paral 
111 BriiiiMincnt I HpciiiUiic uus liomeotropy) but com 
pletc paiallclliin Is prevented by tbc formation of 
twin cMitals ind b\ the walls of tbs containing ves- 
sel Hence on apinirentlv crystatllm fluid of this 
character Is iisnslly composed of many Individual parts 
mid l-c lonseqiii nlly tin bid I ui this reason It has 
bcin nnfouiidcd with emulsions but the latter do not 
r im pclvhcdi 1 ir exhibit dlchroism or double refrac 
Hon 

When the iKihlndrul fnim of oppanntly liquid crys 
tals Is distuibed It Is Immediately reatorod by an auto 
ninth oxtcnsl n I In force of configuration’ which 
thus acts cmncl Ic c lasH ilv hut must res lit from 
the tcnlcn y to cxpsnd win h Is due to the move 
ment of thi nicilniiles I he expansion Is anisotropic 
because the mole iiles ain aiil tropic The onlsotnipy 
of the molei icicw is shown also bv their parallelism 
to the line of II iw I forced honnu copy) when the mass 
Ib mechinl nlli deloiined and ly their arranglag 
themschd pcil'iidl ulai to two panes of gloss be 

of gliiB to win h I II III la>er adheres (pseudo- 
Isolroi V ) 

Hinic till wild mild must be llmniated from the 
defiiillcn fur I lie I in i c ally llqnl I crystals 

Liquid civktuls uf two soits cai diffuse Into sach 
o*her and form mixid iiystals Thi result Is caused 
not by ObiiuHc picsiure alone but olco by the attraet 
Ing and dlnillng fonis mtlng between the moleculss 

■ hire arc hImi liquid irystais which irs destitute of 
r rii of I oiini,iiriinon and i onkequentl) present them 
aelvea as pc if illy sphirlcal freely Boap^nded drops, 
but reveal their Internal structure by pecuHar flia 
ments dlchroism and double refraction Itaeas ery» 
tal drops are crystals which are not physically homo- 
geneons but the dlieitive force of Ibe molecules of 
solid rystals In mnlnri with the fluid crystalline maas 
may cause the formation of extended taomogensous 
liquid crystals which can be shown by tbs ordinary 
optical uislhodi to belong to rsoognlsed crystalllns 
■yi terns 

The structure of crystal drops can bt twiated by 
idding varlons ■ubstancis These twisted drops ro- 
uts wbsn suspsnded freely In a liquid wbktb ia 


warmsr below tbau above Boats of than prodqoo igi 
sxcsedlagly great roUUoa of Uu tlMMm of poUrlaa- 
tiQu Others are psssdolsotnpte or are oompoaod of 
very anmaroaa discrete lamella of equal tblekneNu 

It le poaalble to produce as ladeflalto aumbor of 
forma IntarmedUU between eolid crystals and crystal 
drops, as fluid as water 

Hencs a eryaUl mast bs defined as a eontlnuons 
pbaasi which la anlsotropla with respsot to at Isaat 
one property 

It la even poamble for two fluid crystalline modtflea^ 
tlone of the eame anbatanoe to exlet, aeparately or 
mixed In proportion! which vary with the temper*' 
tare The two Mnde of moleculaa are then In a sort 
of ibeinkal oqulllbiium simitar to that of dlaaoctatlon 
Their proportions can often be recognised by the 
magnificent colors which are aaen by reflected light 
or between croeaed Nleol s prions These colore have 
not yet been completely explained 

On conUct with air bubbles or drop# of isotropic 
liquids of higher aurfscse tension liquid crysUle may 
spread over the surfaoe of separation like ordinary 
llqnida In Ibis case the optic axes of the molecnlea 
arrange themanIvM normally to the surface forming 
hollow liquid spherocrystals or the cylindrical forma 
called myelinic autb are the liquid iryetali of the 
ethyl aster of paraacoxyc innamlo auld which appear 
aa If endowed with life moving and subdividing Hks 
bacteria and other low organlems Their movemenU 
ora caused by the force of cryeUllliatlon which, like 
the mnsLular force of animals, la able to accomplish 
work by the expenditure of chemical energy without 
loss, and without any fail of temperature The rela- 
tlonahlp between those two forces Is msnlfeated also 
by the fact that a homeotropy almllar to that of liquid 
< ryatals la exhibited by organlema for example In the 
axis of gro th and the polarity of the liquid proto 
plasm of emb yonal telle If eryslals and organlsma 
are alike In their matter and their moving forces, 
how can the vital iplrit of an organism direct lU 
forces to the at < ompllahment of a spoclflo object* In 
X lew of the fat ts of regeneration transplantation auto- 
division and lonjugatton It must bo admitted that 
apirit U divisible as well as matter that bloblasta and 
atoms are animated and that simple epIrlU may 
romblne to form a more complex and peifetl spirit 
The atoms whose aplills arc thus nnlted are altered 
aoil no longer obey the laws of ordinary matter In 
this way it bmomes possible to comprehend both the 
(ilraitlve Influence exerted by the vlUI spirit toward 
the sccompllabmenl of an object and the Impossible 
II y of aponUneouB generation 

■ he dlieitive molecniar tone of liquid irysuls la 
probably produced by eleitrona revolving within the 
molei ule In fact the molecules of liquid irysUls be- 
have like astatic magnetic eystema freely suspended 
and henio they always even In the Mt Of flowing 
maintain doflulte directions and a crystalline arrange- 

In ehort Hie discovery of liquid erystala baa filled 
an Important blank In onr knowledge of the etatee of 
matter and boa romwpondlngly modiflod our theories 
of poly morph Imn amorphlsm states of aggregation, 
otc The state of aggregation of tbo moleciiles cannot 
street tbe properties of matter as profoundly as le 
commonly supposed Krom the faet that eubetances 
behave ea If they were compoaed of astatic magnetic 
molei ular systems and are capable of converting 
chemical energy Into work, without fail of tempera 
ture It should be poaaiblo to deduce a quantitative 
theory of the atruiture of matter and tbe meibanUa 
of atoms whirb will promote the advanrement of 
physics < rysullography chemistry Uology and tha 
toehnical arta -Tranalated for tbo Srisadric Amkbi 
OAH from Revue adoarale de Cbimie Pure at AppUqnd 

VaiTMt lapploMBt. 

Uueh work has been done recently on the eronomi 
cal combustion of co^ and it la posalblo tbat tbo 
average engineer le led to believe that to seonro a 
high economy It Is necessary to get a high percentage 
of earbon dioxide In tbe fine gas Mr James B Bteely, 
In an excellent article entitled Real Relation of CO, 
to Otalmnoy Loasea abowa what theoretical combus- 
tion really la, and how erratic COb can be P Altpeter 
writes on * Our Perception and BMImatlon of Areaa 
and DManoea The Invention of tbo pantograph la 
hlatorlcally dlacueaed Inventiona for rendering woods 
and textual fireproof are described and formula givent 
Tbo Carolina, CHnehfiald * Ohio Railway which oo^ 
more than ISO 000,000 to build and which Involved 
aome extremely dUfienlt engineering work In deBerthed 
and illustrated at length Walter Roeenbaln writes 
on Itae ralrrooeope In engineering and ahowa bow 
faulty metals may ha studied with Its ^d O BeSh- 
|toln conlrlbnlea u excellent article on liquefied 0* 
laminating and fUal gas Animal llltere and etralners 
are Instmetivaly dearrlbed by Dr Enoch Zander Btlll 
another Interesting paleontoloflaBl article Is eon 
trlbuted by Cbarlea P Holder tbo eublort being 
‘Nature’s Trapa’' The development of algebrsh 
■ymbolim from Fsoloolo to Mowtos Is briefly dto 


pubiMwfli TO* esfllBedrliifl. eleetrlagl aafl trflitifltofi 
aad W n MJ to or* slvia u usagl 

IB tbo U a Diatrlet Oe^ Oragon 0 A. FltonM 
was eonvletad of perjory tor haring swam tUMty 
under aa aath adminlatorod to blm by a notary pub- 
lic that ho was tbo ‘origlaa], flrut, and sola lamtor” 
of SB improTeiaaat la baokles, tor whteii he flM sa 
application tor a patent The indiotmant ms drawa 
nnder section UPS of the rwvlaed statutes of the Oatled 
Btates, which provldea that any parson who takes a 
fSlss oath before an olBoer oompetent to admlnlator 
oaths is guilty of perjnry 

Bo tor aa we are aware, this la tbe first erimlnsl 
convlLtlon tor swearing falsely to s patent oppUen- 
tlon The presiding Judge, Woolrerton, In bU charge 
to the Jury drove home tha Importance of tbe oath 
In patent appllcaUona In tbe following lenguggo' 

Burh an oath declaration, or oflldavit oonatitutes 
In part tbe proof upon which tbo Oommlaaioner of 
Patents acta in determining whether or not tbe Inren- 
tlon claimed la new and useful and la such a one as 
to entitle the claimant to a patent thereon Tbns It la 
that the claim for the patent torras the baoia upon 
which this Inquiry pioceeda and the oath, daolar* 
tlon or affidavit anborrlbod in support of tbo applt 
cation Is therefore touching a matter material to tbe 
Inqnlry before the Commlielaner of Patento, and la 
such a ona upon which paijnry may be predicated 
under said earUon U91 If tha party taking tba eatb 
or making the declaration or atfidavlt swore falsely 
with relation thereto or If at the time of taking said 
oatk he did not believe the matter or facta eat forth 
therein to bo true 

The cvldcnia showed that the defendant Paterson 
had stolen tbo underlying Idea from tbe true Inven 
tor Van Kmon Accordingly the jury was compelled 
to deride as a matter of fact whether or not Pateraon 
was the true Inventor and whether or not be oon 
celrad tbe Idea Independently 

kargeet Miva Roach in tha World. 

Very few ooetem people comparatively know that 
the largest olive ranch In tbe world Is locatad witbln 
26 miles of !«■ Angeles Cal 

Ibis wooderful orrhard situated at Syhnar Is tan 
times torger than tba biggest olire ranih In Spain 
There are over UOOOO olive bearing treat and they 
average 60 pounds of ollvee to the tree Tba Byb 
mar ranch tonaleta of IJOOO acres and each acre 
contains 110 trees which produce 2 000 gallons of 
ollvee each aeaaon This quantity of fruit makae 260 
gallnns Of pure olive oil— valued at |2 per gallon— 
thus equaling yooo per acre profit 

The olive wood le highly prised by cabinet makers 
as it Is very hard and takes a high polish Tbe Ital 
lane consider an olive orchard as a porpetaal source 
of wealth aa the older It grows the more valuable 
It becomes Tba trews are supposed to live about 4 000 
years under favorable conditions Thera nro some 
olive trees now on the Mount of Ollvee In Pelastine, 
which nre computed to be not lees than 8 000 years 
old 

Tbe olive Industry has been growing steadily In 
California since Its first Intreducdton by tbe early 
Spanish mlaalon tolhcra, and tbe olive enltnre In 
that Btate ran never be overdone, etnre the olive can 
be produced on tbo Amorleaa oentlnent with any do- 
groe of succeoB only In contial and southera Oalitor- 
nla, New Mexico, and Arlxona 


PIpsdJoe connectlone have been completed by which 
It la poodble to pipe oil from the Oklahoma woUa to 
Now York harbor Oil baa bom Martad on the long 
Journey of 1,600 mllea This Is the longest pipe line 
In exlsteaot In the United Btatee, and ladead In tha 
world It to not probable that mueb oU from the mid- 
continent dtotrtot will be brought to the seaboard at 
present, and tbe oompleUon c« the line iiona to bo 
ipoin in tbe nature of a provtoloa ter the future, or tor 
emerganctaa whiob may artoo ffi kl a be ma baa tbe moat 
active oil field In the country at preaent mersevar ila 
prodnetlcn to lacreaalng while that of PauuylvBala 
and Went 'Ylrgmla to docraaoiag It may not ba long 
batoM the weetem wells will he eaUod upon to supply 
tha eeaboard and aaport dem a nd -^Amarlcxm Maehihlat 


A eerrewoDdaut In Trey, N T . drawn our attontlOB 
to the flat that our menOon, Ip a reoeat tossa. of the 
NSW York Btate Barge Oenal oa extending from Buflalo 
to Albany to n toto nfi in a; Mnce the canal aetugUy eon 
nertg with the Budaon River at ’Troy, Jnto ahne 
Albany The etttaeas of Trey are hopatol pf etenring 
the mnetloa of Ooafiwi tor a «W net channel Inlha 
nudaea to their etty, and hope to BMhe extoanh* 
watorflxmt faapIrovainenM to ptepantloa tot the qeqf 
jetton oCtboeaagL 
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ItiD tk» Mttor «f as Baustmo AunucAff 
lo OM or th« iportlnt moMluw 1 imA u Mtlola 
MUv viUi th* vMlotw dertoM iMd In the trauiW 
(ten ftoB the flint to the pemwetea hwk cun. About 
yhnn aio I ww a cmublnetton flint end par- 
nMon taA gu. tPhtla the flint lock wa« eren at 
that date tteliifl ag p erneded. manr fllut-loek d<HliHa-ba^ 
mn Mie In nae. At a aheetliig match on the ont- 
iklrtt oT KdlnMtf^ thla gim waa naal In aaoh ham- 
nar the flfiit waa remotad and a plaoe of bent atael 
wan Inaactad ao that in Hrlhs It atrud^ tha flalb pan 
Dlooa to tha went Tha datonatora were made Tory 
Bodl Ilka the taga on aboe lacea. The fulminate waa 
[ilacad In <me and, which waa cloaad. In the open and 
I taW gralna of powder, cloaed with a little peUet of 
whk. When loaded tha detonating taga were Inaerted 
In tha renta It never mlaaed Are and really waa tha 
toramnner of tha friction primer atlll uaad In many 
flald guna. No mention of thla atyle of gun haa bean 
made. It waa anpeiior to tha old pile look 
Amea, Okla. W B. WiuiAiiaon 


Tp the Hdltor of the Bcmnnno AMtaicAM 
I have read with lotereat your article "To Keep tha 
Paaoe" in your liana of Stay 29th, and I think that 
both yon and Mr Ihitton are mlataken In thinking 
that It would require an International army to en- 
force tha edlota of a ronrt The aame object could 
be more eSeotnally accompllahed by a decree of abac- 
Into non Interoourae until the offending power anb- 
mltted to the decreoa of the tribunal 
To make my meaning clearer 1 will auppooe that 
at leaat at the atart, all tha natlona adhering to the 
tribunal have dlaanned (Of rourae nothing rould be 
acoompliabed unlaaa all the great powera became par- 
tlea to tbe agreement to aubmit their dlfforenren to 
tha eourL) Now let un auppoao that a power Oei^ 
many for Inatanre, ahould refnae to arbitrate with 
France and ahonld haatlly lummon auch men aa aha 
oonld get together and Invade IHranre 
In thla caaa, both partlea having dimrmed Prance 
would be In at leaat aa good a condition to defend aa 
Oermany to attack But let ua auppoae that tbe min 
uta Oermany takea thla oourae, the tribunal laiuea an 
order of non Intercourie, via , that no malla, no tele- 
graphic ecmmunlcatlon, no commerce no paaaengen 
ahall be allowed to laavo or enter Oermany, In fact 
that no Interoourae of any kind ihall bo held with 
the reot of tbe world Would not the rltliena of ae^ 
many be tbe flrat to Inelat that Ita government ehould 
aubmit lo tbe decreea of the tribunal— In fiact, much 
more quickly than It would be forced to do eo by any 
armed force, which would be dUDcult to traniport to 
the place needed, dlSbsult to provlalon and perhapa 
be defeated by the forcea of the power It waa trying 
to ooerceT H. W Baktou 

Nice, Franca. 


gPlID or TSB •‘■AirUTAgU” 

KHoiana MAanne oa itAaTva cvoivcna. 

To the Bdltor of tha BciKNTirir AMcaicAH 
Aa remirda tbe relative poaltion or authority of tbe 
matter and chief engineer on shipboard to-day, aa dla- 
cuaaerl In your recent Inane under tbs oaptlon ‘Bpeed 
Of the Mauretania', ' let me point out that If we look 
at the conditions obtaining about torty-eeven years 
age; when tbe "Scotia," tbe laat of tbe Cunard slde- 
wbaelert, waa built, the reaponilblUtlee of the ma» 
tar were at least equally as oneroua aa those of tbe 
chief engineer, Salle were also carried In those days 
and tara la a well-antbanUcated etory I often heard 
whaa a boy, that the Cunard company paid the master 
a bOoiit for every lower topsail that waa fairly carried 
away by the wind, end old Commodore Jndklna ob- 
taland this bonne eeveral tlmea while In charge of the 


Ua." But If we come to more recent Umee, and look 
at eueh a eteamer as tha Inman "CUy of Berlin " built 
by Calrd in 1ST4, we ahalt nae that the engisear’a 
d^Mo wore not ammented, while the maatar’e ware, 
or wonld have been had the conditions or olronm- 
pnder wblob he then navigated tbe North 
AHaatlo bean known and caollaad by him. The ‘ City 
of 8«IU." BOW the O 8 tranaport “Maada," U 48Sk 
44.1 144,4 to top of "flooTiL" Now, from Uia plana I 
him hifhfo mo, tUi makeo bar pracUoally 97 faat 
moidog flaplh. Thla onteda otghUantha of tha 
Katr it it that ebo dM not follow the "City 
ofitM)i| 4 w*mi»(l» 0 >*qtyofBc»eton"m»dertheailgeit- 
doi odlll^ tah^tn tha North Atlantic tmde la 
a kUindilC h r eao un g a Qnlted StgUa viaaal aha 
baa nO hdudlod. dad T may point 

ant that no d^ ahip la, dm con ba 

nadarad partadiy eUM by Indians loadiBs. and prOb- 

aMr bar nmatar w«a amr* that dm wu laeUiig 
vMghlHtr of fdtm.*^ thBk hamm, ww hU imrdaa. 
‘rbanFftt. 


Bnt to rotorn to tha engine room Tha "BarUn" 
had a low praiBure cylinder of 120 Inehei, or 10 feet, 
In diameter, the largest that avar fleatad, but tbe revo- 
Itttlana of this engine were only about M, giving a 
piston apeed of not over 600 feet per minute Then 
tbe auxUlarlaa were very few No ballast pumps; no 
dynamos, no economiura or feed boaters, no forced 
draft She had a surface condeneer, but the air, rlr 
OBlaUng, bilge, and main feed pumps were all a part 
of the mala compound engines and aha had not morn 
than four deck engines, eo In this departmont the 
negineer’s wotlc was comparatively light but be did 
not know It lAMklng at him at work you would 
have tbonght that the whole weight of the universe 
was on his shoulders. 

But the master In those daye had to consider the 
■alls, freeboard, and stability ITutortunalely how 
evsr, for many thonsanda of psople, thin latter hn did 
not underatand Me look (hargo of whatever the own 
era gave and they In turn trueted the staipbulldora 
and claaalfloatlon socletteo. Thla seems to show that 
the master of forty or more yean ago had a greater 
variety of work than the maater of a great mall 
ateomer has to-day while the engineer’s work waa 
more limited In a great turbine-propelled steamer 
there may be some aurrease of labor In connection 
with the propelling englnee but the number of auxlll 
ary enginaa la vastly ineraSacd in some ships In 
stead of ten or a doxen donkey engines there are about 
a hundred of auch, and nearly two huodred cylinders, 
the operating and retstiring of which the average mas- 
ter knows little or nothing about Then more work 
baa to be got out of the bollere by forced draft and 
higher pmsura From all tbie It appears lo mo that 
In tbe near future the executive ofllcer on a great 
Steamship, Instead of being the master of the engi- 
neer will be an engireer master 

Cleveland, O JR. OinnAV , N.A.H JO. 


OOffSTHVCTlOff OF AW X 
To tbe Bdltor of the Sciavriric Ammicaw 
H aving recently had occmtlon to perform an "en- 
velope" oonstmctlon for obtaining an elllpee, I made 
reference to your Isaac of August 25tli 1906 (page 
136) In which J H (I gives the folios Ing envelnpe 
construction for drawlog an ellipse when the axes ore 
given 



Lot OA, CB bo the axes of the required ellipse 
Complete tho rectangle AOBD, divide PA and DB 
oach Into IS equal parts and draw lines as shown 
each of which will tbua be a tangent lo the required 
ellipse 

Now I wish to point out that the abote const nii.>- 
tlon Is Incorrect or at least that It Is only a rough 
approximation for ibe lines In question are not tan 
genta to the elllpae having tbe given lines aa prlnrl 
pal seml-axeo 

First Lot oh denote tho magnitudes of tlio semi 
axes. The equation of the ellipse Is then 


The condition that the right line ir = ma \-a may 
touch this ellliiae la that 

c=v'o'si*+ 6 ' ( 1 ) 

c being the Intercept of tbe right line on tbe y-axls, 
and St the tsngent of Its Inclination to tho n-axis 
Now consider the line 4, 4 Tho co-ordinates of the 
points p and p through which It paascs are respect 

iTrty (i^Oi 4). («, ^ fc) Its eqoatloa la, tharetorc. 


> the term p^mx-i o. thla equation be- 


WB e-f-b 


I It will be easily 


verifled that Uu oondltlon (1) U not satlsBod Henos 
the line 4, 4 Ig not a tangenL The aame may be shown 
grttiraHT or individually for est-b of the other lines. 


Secondly Mfhcn the axes are equal this cottltnKy 
tion should give a circle tbe form which an ellipse 
asaumes In this special case bnt Chat tbe curve ob- 



tained differs (In tho case of the middle radius by as 
much as 4 per cent) from a true circle la seen In Fig. 
2 As a matter of tict, both la this case and In the 
former more general ase, the envelope obtained Is n 
parabola touching DA, nil at the points t, and C, 
Thirdly An Inspection of tbe Ogurt in question 
and Fig 1 on tbe page nr your Issue referred to will 
at once show that tbe shapes of tbe two curves differ 
conslderally though the raliro of the axes In the two 
reaps are by < bancjs the same vix S 3 tbe former 
oval Is dlstlnitly ‘ squarer than tha true elllpea 
I append a method of accurately obtaining an ellipse 
by an envnlu|M> iiinstruitlon It Is baaed on Brian 
chons theuri-in which states that If a hexagon 1 Ireum 
scribe a (onl> tbe Ihrei diagonals nre concurrent, and 
tbe converse 0 / this proposlliou Thus 



Let Ob, hr rd do, ra bn live given tangents to the 
required ellipse whiib are sutncleat to determ'na It 
Join ac, bd be and let the two latter cut or lii p 
and q Vroducc dp e g to rut a b, b r In t, sod t, 
s bleb points will be tbe points of eontact of the ellipio 
with these sides. V or at, bede may be regarded as 
n bexngOD of which tbe sides at, t, li am In a straight 
Hue and nbose diagonals are .■oiiiiirreni hence by 
tbe property stated above each of Its sides touches an 
ellipse Slu< i n h can only touch thU ellliioe once It 
follows that I, Is the point of contait and the some 
masoning applies to t By choosing a range at some 
6 points ut mndnm In pv, and by Joining d and e to 
each of these points In sutiHWalon and prodmlng them 
llaes to moot b (, b I, respei lively two new ranges of 
correepoiirilng points nre obtained wben these are 
Joined as shown In the figure a series of tangents lo 
tbe ellipse which touebes tho five given lines are r 1 
talned Tbe renmlnlng rorners may In taken off 
In a alnillar fashion but when Ibc i onstrut lion has 
been repeated for ono or the oppcdlte cornora 1 d or . ) 
with a little praotlic tbe rent of the ellipse enu be 
Hkotehed In quite accurately by free-hand 
This coustnii tioii adapts Itself parlli ularly well to 
obtaining Ibe ellipse of gymllnn of an area or Kcllon 
In which fl\n or six tangents are usually flrst obtained 
Altbongb tho following polut has no bearing on thu 
above It mieht be of Interest to some of your readers 
to know th il metera may be redui ed to yards by the 
same method that French poaods are reduced to h ng 
liah pounds da. by mulllplylng by 11 This method 
la accurate to 'a, per cent 

Wabwick WogrmsoTO'i 
Pembroke Ci'llige, Cambridge Bng 


Palm lor Hhingle Roofa — The wood si rfaee to be 
protected must be well coated twice at short Inl.r 
vals with bnt coal tar and to this coating a thin 
layer of pulverixod screened brlik-earth appl'.d 
After a tew days a perfeclly solid mass wilt hnve 
termed, which win not only protect the wood ngsimt 
any nfasorptinn of mobilurc but at the snmi tbm nii 
vlate an fire rlrfi, aa It porfertly resfsta flani.-s oaia 
clsllywlf, after a few days the coaling Is bglitlc r- 
newed and so mneh brick-earth applied that tbe ur 
appeara quite oaturated 




Scientific Amerfcaiv 

r PMOUi ni l)4M*lcmig, mATne, An anted m chMtnf the dMlfn upon a uataaie foovda- ka deaanUd to tat eortaft witA a Btop|>i^|ip<4 apIV' 

BUlSlxa HnAU. mod »t the object to he decorated and then Ullny the tlon about thO eoatotoOBo/' of cheeaa, and ean thm 1)0 

B (NiiiiMi .^.MHicmNDiiiT TDi •• ■■HTirii oiBEiB inrleloDi wIth flue wlro or atrim of other uetol, fill- oaolly oat with a koUa The daalgn of the deatofd 

tM'fliitirul an of daniaacenlng the orlgjn ol rraily vllrar and gold by meaoa of a qieelal tool, the Inlap to than agaotttad Qpoa tbla cempoaltlon bptteaao 

Im Imrlni In the de|>iha ot antiquity, but which whole Anally being amoothed and pottahed In order of a apaotolty dae lyn e d tool havlnc a aharp ata- 

to render the Inlay aa Inunorable aa poaalblA the re- 
lenees were nndercut, eo that the deroratlre metala 

were In reality doretalled into the main fabric. 

Such a delicate operation calls for remarkable akill 
and patience combined with a aenaltiTa hand, and tor 
thie reason cannot be executed by mai binary Tat at 
tbe eaine time there preTtlla nt the present day a 
wldenpread demand for mcUl Inlay work, and xarlona 
methoda have been evolved tor the more rapid and 
cheaper arcooipltahment of tbe work, auch aa the 
ether parrel, or rloiie plating fusion, electrical, and 
lead proceaaea Recently however, attention has been 
renten'd In the new ayatem of Inlaying and orna- 
nienting metallic aurfacet that hta been perfected by 
Mr Sberard Cowper-Colee the well known Drltlah elec- 
tro-metallurgtat which p oe a ena ca great commercial 
poasIblllMca, owing to the exquisite character of tbe 
work roniblnivl with tbe rapidity and cheapnesa with 
which It can 1» carried out 

Thla pro. eiia le baaod upon a discovery made by the _ , . „ a ^ -■ — 

invemtor «>me Ave ycara ago during a aertea of oxperl to 

menu upon which be wan engaged In connection with Th* “ 

tho annealing of Iron In tbo course of theae Inveatl ^ 

gallons he found Meat metala In a Ane atate of dlrl i 




l*rayer hook oover In copper Inlaid with xlno 

nil doubt halls frimi llie hual baa been aulijecied to 
repealed inodlAi alloiia during the paal few years In 
nrdsr to render It more commen tally applicable than 
It probably ever waa even In Ka halcyon Oriental 
dnya The hund wrought work so exquisitely per 
tomied at the expenditure of conalderable time 
lenlurUa ago la far loii coatly for Ilie present uge, 
exiept to the connolaaeiir Thla proccav briefly con- 


damaacenlng but with the additional and Important 
advantage that there Is no possibility ot the metala 
or blended together aubaequently becoming separated 
na Is often the case In ordinary damaacenlng At the 
Hunie (tme It sleu enables a more oxtonalve range ot 
( ffocts lo be secured as s largo number ot metals ewn 
be blended togetber which provlonsly have been Im 
Iioaalbln and alloys of many colors and tints can be 
obtalm>d In one operation ot baking Moreover the 
thlckncas and depth to which the metala are to be In 
Isld and onlaid can be controlled at the will of tbe 
opemtor 

The process Is exceedingly simple Tbe srtlcla to 


rhose portions lo be removed are then lifted and 
cleared away leaving the surface of the foundation 
metal exiMued This operation completed, tbe article 
Is placed lu an Iron box containing the motal which Is 
to be used tor the Inlay In a powdered form If for 
Instance, the Inlay metal Is to be sine the box Is ac- 
coi^lngly charged with sine dust a product obtalnsd 
direct from tbe sine-smelting furnaces Tbe Iron re- 
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pot Inlaid with xinc nnd 


Iron box Inlaid with nine and m 



Copper tray Inlaid with glae tad b 


Uammered eepper dtoh IaIaM with gbM. 
Banwr Biiki show tbreagS tbe laky 
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npteida, with t» b» onaaraUd 

Mid die line dut, an iBMrUd in a ■nitabla baking 
«m and bwtad to a taaperatnn ot abont (00 dag 
JWir, white Um malting point of line li MO deg. Fahr 
TIm time and temperatnre tmt aeoordlng to the 
tblokaaM and deptb of tbe Inlaring wblch Is reqalred, 
and range frmn a tew minutes to leTaral hours. A 
Uttte esperiroca. howeaer, eoon tenches the operator 
the prselss time and tsmperatnrs nacesaanr tor ob-' 
tatniBg jirsn results with dISerent matala 

When tbs artlcte has been loinoJeiitlr baked, tbe 
boa la permitted to cool, opened, and the articles 
wUbdmwn. Bmahlng with a stiff brush serves to re- 
move the anperflaous dust and also the stopping-oil 
(Mtspaattlon which the procees of baking has loosened 
The stopplngoff and baking prmwsaes can be repented 
eeveral times when it Is desired to Inter two or more 
metala 

The point may be raised that the metal box contain 
lag the meui dust will In a short time become thickly 
Inemsted with metal, but such experience has proved 
not to be the case, for the reason that the metal box 
is hotter than tbe powdered metal A nsefut type of 
fnmace or baking oven for general work, 
such as panels, trays and other flat articles. 

Is that shown In the accompanying Illus- 
tration It consists of an Iron vessel 8 foot 
In length by 4 foot In breadth and I foot 
deep The box Is half Dllvd with ibe metal 
dust, and the objects to be treated are well 
immersed In tbe ponder care being ob- 
served that they are adequately mvered 
over therewith Tbs box Is covered with a 

lid. and over this an Iron framework Is 

placed carrying Are bricks and provided 
with a small central flue to draw the heat 

from the humors up the aides of the box 

and over the top to secure even and regu- 

lar heating over its whole surface Such a 
furnace can be constructed at a cost of 
about USD complete 

The damascening prodiiied by tbls 
method Is of a more pennanent charaiter 
than the ordinary antlent hand wrought 
process. It Is Impossible for the Inlay to 
become detached from Its foundation, for 
the simple reason that tbe two under the 
application of tbe heat become alloyed to- 
gether It Is also found thsl the luteying 
metal In the case of ilnr la very much 
harder then the brass or copper Info which 
It is inlaid 

One very notable feature of the process 
whlqh Is of considerable Importance Is that 
a wide variety ot colors and alloys can be 
obtained In the one operation of baking, 
for Instance a mpper tray Is to be Inlaid 
with line and at the anrae time It Is de- 
sired to convert certain portions of the cop- 
per Into brass This Is arrompllshed by 
varying tbe thicknees of the slopplng-off 
corapoaltlon and by baking at a somewhat 
higher tamperalure than would otherwise 
be employed The result Is that certain 
portions become converted Into golden 
colored braes, white the other portions re- 
main unalloyed copper The Inlay work Is 
(arrted out so delicately and evenly that In 
hhmmered metal objects the hammer marks 
In tbe original arlhle will ahow through 
tbe Inlay as if the decorative metal had 
been hammered In If desired, the ractsl 
foundation can possess the stippled ham 
merOd effect white the Inlay has a smooth 
aurfSae. thus giving a striking and pless- 
Ing contrast Borne ot tbe effects obtained 
are very beautlfnl In character Tbe sine 
Intey can be made so that It is surrounded 
by a Him line ot brass, or he both Inlaid and 
ottlald, In which event the tetter omamenta 
tlon can be rateed aa much as one-sixteenth ot in 
Inch shove the surface of the copper Again Iron can 
be Inlaid with both sinc and enamel which yields an 
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It eaa also bs ad^itod to tho flnert llllgree aa aasllr 
as to bold work, aa Is requirod In panels or heraldry 
An important development haa been In connection 
with Ita application to book covers, the appearance of 
■uch damascened metal bound volumes being appreci 
ably enhanced 

One distinct charm about this new procees and one 
that moreover te unique la the absence ot the sharp 
lino of demarkatlon as te charactertstic of damnnren 
Ing Instead thero te a soft transition from the Inlay 
to the surrounding foundation metal That le to eay 
whore sine te Inlaid Into copper the Inserted melal Is 
surrounded by a narrow band or hulu of goldcn-coIored 
alloy It te obvloua therefore that very beautiful 
loned colored effecla ot great subtlety t.an be pro- 
duced, ranging from silver whits xlm to yellow brasses 
and bronxes of Innumerable shades graduating to red 
copper and gradations of yellow and golden browns. 


THi mgr or tki um ruong fob thx wiEHTino 
ASIUOAir TlOPBr 

The provisional winning tor the second time on 
the 11th Instant of tho beautiful aeronautic Trophy 



the aviator who wtehM to oompete Is ollowod to 
choose his own time and place and the Aero Club will 
send. B representative to witness tbs flight Tbe win. 
ner for any year Is noy^ the aviator who makes the 
longest and beat flight In a cloaed circuit during the 
year 

Tbe (onditloQB required at fliwl were a flight ot 1 
kilometer lOCl mile) In a straight lino but It was 
not until Inly 4tb 11108 that an atti tupt was made to 
fnltlll these conditions. Uiion that dnle (llsnn H Cur 
tiHS (who bid Iteen ox|H<rlmi.ntlng with Ur Alev 
ander arahaiii Boll in ibr latter ■ Aerial Kxperlmriil 
AssoclalloD) n>ade a flight ot a little over a mile In tbe 
assnclstlon 1 tiiur'h aeroplane June Bug and was 
I (inneqiiently dw I red the flrst winner of the Trophy 
In view of tbe fliclits (bat were being nmdi by french 
aviators lbs loiidlllniiH were then (banged to 2& kllo- 
metera iri’^ miles 1 In n closed clnult Tlic tlrst ot 
the present venr iho luMillilons sen Lhniiged aa 
above stated 16 kilunvitcra rtmalnliig ns thn mini 
mum distance to be flown IMa Ih I kllouu'lfrs (3 1 
miles) morn than te icqulrcd In the Internal InnnI run 
test for tbe Bennett irophy and |r> mm cnnli prUe 
which te lo be held at Rhelms France on 
the 29th of Auguut 

After having built and delivered to thn 
Aeronautic Society his new biplane that bo 
conatnictcd expressly for Ihln orgaoluvtloo 
Mr Curtiss dnclded thsl bn would attempt 
a flight for the Hi ixmikii Auksii ah Trophy 
with this machine on July fith al Morris 
Park Just a year after he had won It the 
Aral llmo The flight was not attempted until 
dusk on that afternoon bocauie of too much 
wind and when It was made It waa merely 
a U Hhaped flight of about 1 mile Tbs ma 
thine was then taken to Mluenla I, I and 
on Inly ITtli another trlnl for tho Trophy 
waa made Thla was entirely snccesaful 
an told In our teat Issue We give herewith 
some further particulars regarding this 
flight such as the times for each round ot 
the triangular 1 SllHulle riiume etc 


•OmTITXO AXniQAB TBOFKT 


First omnpctittTc trial fn 


imbyOlronll < 





Nor Is tho p ro e sM maraty eanflntd to tho ombMllab- 
■Mt of flat nrtacM. It la aa rgadtly appileabte to 
nlflod soitaoeg and ohjecta ot aU ahapos and alsea. 


glveo by this journal two years ago to further tho 
sclsnee of aviation makes this a Attlng time tor ns to 
again show It to our readers for Ibe bennflt of those 
who have not seen It before a brief dcscrlpllon te 
herewith appended 

Upon a globe repreaentluK tbe Armament Prof 
Langley's followlog-surfare biplane te seen aoarliig 
through the clonda Surmounting the globe te an Amerl 
can eagle holding the wreath ot vletory In itr beak 
Tho globe rests npon a whirl ot clouds tbal rises from 
a base, from the aldc« ot which spring winged 
horses carrying riders tbiit bear aloft olive branches 
This hMUtIful piece of silver was presented to the 
Aero Clnb of America to stand for thn highest achlsvs- 
ment lo aviation the world over At the time It was 
glvon, two yean ago no one In America, with the ex 
ceptlon of the Wright brothers had mode a flight In 
a beavlei^than-air machine, and tho fact that these 
two aviators had ot last conquered the air was not 
■snernlly known It was at first proposed to hold 
competitions at stated times sad places for the 
Tro^y, but this wns fonnd Imprsoticahte, so that now 


The courw' was irlaugulnr careful meas- 
urement made liy Vli f harles M Manly 
after the flight show lug the Icga to be 3 04rc 
2 442 anil 2 44li fcci In length respci lively 
One ilnult over the lines between sukiw 
was therefore I '13 miles but the machine 
of (nurse (uvci-ecl a coiislderahty greater dis 
tsnie as H made fnirlv wide turns The 
speed of the aernplaiii wica undoubtedly 
over 311 lullcB an hour Ihe minimum dis- 
tance required to win (he Tropli> was flown 
through wllh tho romptetlon of Ibe twelfth 
lap the time for this 15 73 iiilleH being 3" 
mlnutea and >4 secoiida so that Ibe flight 
was of 20 mlnut(>s more duration than waa 
required It waa only ended because of tho 
fresh breose Ibiil sprang up and also Is'- 
cuuHe Mr ( iirllsa feared his fuel would 
give out and bn would not be able to tend 
wllhln ton meters I33KI feet) of the start- 
ing line aa rcHiulnd In the rules He tended within 
287 feet of the line 

Mr rnrtlssM euccess In flying double the distance 
required In tin Bennett Cup race and the fact that 
the duplicate lUHchlne be has built to compete boa a 
larger motor gives bira a good rhance of lienllng 
whatever spcocl) French mnnoplaniw may lx i ntcred 
against him In the race at Rhelms on lbs jOili ultimo 
81x of these mac hlneo— three Pillorle two lllerlot 
and ono aantoa-Uiimont— and ton biplanes have been 
entered In the French elimination race tn be hebi 
on August 22n(l 'Threo mac bines have l>c<u c lend 
by England Franca and Italy and one each by Au iiln 
and America Some of the conlenta to be held clurini 
this avtetlen week are aa follows 
Grand Prix da la rhanipagne (830 000) for luugext 
conttnuons flight, speed test price (84 000) over dix 
tonce of 30 kilometers, height prise (88nno) for greni 
est altitude In excosi of SO meters speed price (83 ooiii 
for tho fastest circuit of the course and pasx* ugc r 
prtio ($2,000) for c-arrylng the greatest uumucr of 
10 Idloasters at the fastest apood 
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THE Bl&Tm IH AVOTtT. 

"AT tbe hot weather of mtdiam- 
ner ahould be an aalronouieiil 
ihenonArnon bardir eeema pea- 
Ible to any one who la not an 
latronomer Still uveryone can 
letermine by direol obaarratlon 
bat the h<at cornea from the 
luD and ahould be greateet 
ehen It rIeoB higheat In the 
jky, and ahluos on iie for the 
liingeal time and It li eaay to aee how the itored up 
linal of (uriy summer la tarried on ao that the maxi 
mum tomperature talla, not In Juna, but in July or 
August 

IJiit tthnn we aak How hot niual tho sun Itaelf be, 
III nider to send us so mueh heat at Its enormous 
distance’ the astronomer and the physicist must Join 
III long and inn fill studies before tho question lan bo 
nnswered In tho Hrst place the sun’s tomparatura 
docs not really depend on Its distance at all If 
It was tnlee ns far off and twice as big It would 
look juat the sumH nud send us just as much boat 
What WH receive depends on how big the sun loots 
in I ho honvens and how bright It rooHp if per 
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Translatliig bit rsaidts into tho potto moat taalUor 
In onr ordinary Ufa, It appaara that tho heot whteb 
wo reoalTe from tho aita (If dtroeUy ororhaod) per 
square foot woaM raloo tho tampantOra of a poiind 
of water 8^ deg H par mlanta. 

Only about half tbik haat rtaobaa tha aarUfa snrfaoa 
(at aaa lerel) direoUr Tha i«i» la ahaerbad In onr 
atmosphere and helps to warm it. Bran so, a mao 
lying on the gronnd In tlM ann’s raya, and praaantlng 
alx square feet of anrfaea to tham, will raeelTa mors 
heat In an boor than la naeded to ratio a gallon of 
water lo the boiling point So it la no wondar ha la 
warm' 

Working out tbe oun’a tamperatiiro from hla data. 
Dr Schelner Undo It to bo li,9S0 deg C, or 10,740 dag. 
F , witb an aneertalnty of about 60 dag. 

Thia la, however, tho temperatura which wonld give 
us tho observed radiation It the inn was a ‘‘partoet 
radiator," and had no absorbing atmosphere. As a 
mutter of fact all known anfastancea have to ba heated 
somewhat hotter than this theoretical tamperatura be- 
fore thoy give out tha same amount of heat Also, It 
the aun'a almoephere stopa soma of hla haat, tha radt 
at ion from, and the temperature of, hla ai-tnal lur- 
fsce must bo greater than tho Niinimuiis value here do- 
termlnod How much allowance mnat be made la a 


(.sn produce Complete 
a b seme of radiation 
would only occur for a 
botl) at tho abooittto 



standiird It Is found that 
thu aiuount of beat aeut 
out per square lu( It by 
au( h a blni k body do- 
pends iiol on tho paitlcu 
lar suImIaulc but only on 
Its tniiiperatiiri iind that 
as the tcuiperntiirv rlsei 
the heat rudlaleil Incrnnaes 


from the nliwdiitt rero DouL 'ng the tonperature 
luiruascB the rudlatliin slxtoen times and so on Wo 
can find by aitiiiil pajM-rlment how much heat a block 
Imd} niiparcmiy ns large as thi sun sends us at dlf 
foreut tdiip' r Itiires and veilfy tliU low (which bears 
the Iiomn or Its dlisoverer Btefiii) The sun Itoelf 
sends iiH very muih more heat than a body of tbe 
aame apparent slic heated as hoi as we < an got it 
but hy applying Htefan a law (wlmh lliere Is good 
theoretli il reason to tnist) we can uatlmate how hot 
we would hufl to heat our experimental body (If It 
could stand P I to Imllile the aiiii’i condition 
Tbe iirnbli iii then reduces to the > xact meaaure- 
meut of th( heat we get from the lun This Is diffl 
cult luvauoi onr atmos.ihere ahaorba a good deal of 
It and It Is hard to calculate how much By work 
Ing on a high mountain foo as to have leui air above 
one) and measuring the heat which we receive from 
the SOD at different altitudes (that Is through tayera 
Of air of different thhkneas) the problora can be 
aolvcd with a good deal of accuracy 
A very careful deteriulnallon using delicate elec- 
trital apparalna to measure the heat received hai 
been made by Dr Hchelner of Ihe Potsdam tiniverally 
who aet up bta apparatus on a mountain In Swltiep 
land, at an alUtodo of 10.000 foot 
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matter of judgment Dr Schelner oatlmateo tho 
actual temperatura Of tho anrface (If a good radiator) 
at 6 HOO deg O or about 18,860 deg T 
The higbeot tempereturea attainable by artUlolal 
mean* (In the electric arc and furnace) are ahoot 
4 UOIl dog C or 7 000 dog. F 
Ihe aun's surface temperature, though higher than 
we can produce experimentally, lo hardly of a differ- 
ent order of magnitude What the internal tempera- 
ture may be we can hardly even conjecture, for we 
know too little of the proportteo of nuttor nndar eost- 
ditloni ao far removed from onr experience. 

THR BRAVRIIR 

The most charaotertstle of the oumroor oonstUIa- 
tions la perhapa Soorpio, which can now bo well ooen 
oil the southern borlxon. It to tho flneat of the twelve 
xodlBcal constellatlona, bnt we never foBy renitoe Its 
brilliancy for a great part of It rtoea bat a few do- 
RTces shove our bortoen Aa our Initial letter dhowa, 
tho resemblance of the oonotoltotlon to tbe oieataro 
for which It to named to remarkably good 
The great red htar Antoree to at tho Beorpion'e 
heart lie head and clawe extend to the convlnoiia 
vertical line of sUra fi, t, w (fa fact they once ooeii- 
plod a large^iart of what to now attrfbntabto to Ubrm) 
and the long, roenrvod tan awoopa dews to tha horl- 


tm nA mm with the MM MM v bb 

called thaidMi^oa'i Mtag? 

Bovyni WltMoM atart ai« ootMrorthy i ttd A, 
are iak deaUm, wb^ at* roaolnd Into 
tamo by poivertai taMnopM. Antareg Maelt bap » 
eloee oompanloi. bM tbah I/IM aa brli»t w Ita gHs 
maiT. and t«T green. Tkto to one of tho SiMnt paiM 
in the heavgDA but to toe dlflenn for man t al mo p M , 
-anlm tho air to MeipUonOlly etoady a to a Mltod- 
eyo doubit tbOdSb bard to aoparata aioopt ott A vary 
clear nigbt and one of tho oompoMato to a ^)0etyo- 
seepio binary, revartmldo fbr tho groat maia and 
orbital valoolty of tha two bright ataro whloh oom 
pose It 

To the toft of Scorpio wo aoo Saglttarioa. with the 
famUlar "MUh Dlppor” (oohipeied of tho Man A, 
^ g, r, C ) lb* magnUleant otar okntda in tho 
Milky Way. which lie in this rogloa, can now ba aom 
at (beir beet 

Caprleornna with tho naked-eye double a, to In tha 
■ontheaat and Aquarius to rtoing on the toft Tho 
groat aquaro of Fagaons to abnoot doe east, and An- 
drmneda to in the northoaotarn horiion. Oanriopala 
to higher up, then Oophona, then Cygnua, naarly ov«- 
head South of this are the HUall groops of Bogltta 
and Uelphlnua, then Aqnila, with the bright Mar Ab 
Ulr Vega to almoM ax- 
actly overhead, a aplen 
did mark for the acnlth. 
Due woat to Horeutoa. 
then Corona, then Bo6tee, 
with the raddy Arotnim 
Opblnobiia end Serpene 
occupy tho upper part of 
tho aoutbwoatorn aky, and 
Libra and Virgo tha low 
or Una Major to In tha 
northwoat, and Draco and 
Uroa Minor In the north, 
above the Polo. 

run FLARne. 
Mertnry li In eenjono- 
tlon with the aun on tha 
4th, and to invisible dar- 
ing the Orat halt of Au- 
gust Toward Ita end he 
can ba aeon just after 
ennaet, but not aa weU'aa 
nsxt month On the 86th 
bo It very near Jupiter, 
about 1 min south of 
him, and should be eaay 
to pick up 

Venus to llkewlio even 
log star, setting about 8 
PM. On the afternoon 
of tho 18th ebo la In con 
junction with Jupiter At 
a P M they are but 18 
min. of arc apart. In the 
aame teleacopic Held By 
nightfall In America they 
will have leparated a lit- 
tle. but their distance will 
atm be leas than tbe 
moon’s apparent diameter 
This ckm approach of 
tha two brightest pleneta 
to well worth watching 
Man to In Ptooeo, rto- 
Ing ahoot » 46 P M. on 
tho 1st. and 8 P M on 
tho SlaL He la vsir oon 
splcnooa, and will ba an 
objaot of aasIdoouB ule- 
acoplo atudy, though hlg 
nearaat approach to us does hot occur till next mootlL 
Jupiter Is evening star In L«o, aatUng about 8 F U, 
In tho middle of the month. 

Saturn to In Places, about an hour aaat of Man, and 
rtoea about 9 80 P M. <m tho Uth. 

Uranus, which paasod oppeslUon teat month, to In 
SaglttarlnB, won ^laaod- for obaarvatlon. On the Uth 
bo to In B. A. U h. 17 m. SO Sh doe. U dag. 44 min 
south, and to moving 8 a westward an^ 16 a aeuth- 
ward per day 

Neptune to ipi OemlBl, observaAt^ U at all, only la 
tbe early morning. 

Tin MOOKi 

Full mom oeeon at4P M.oatlMlst,UM quarter 
et 8 A. M. on tha 8th, new moon at 7 P M. on tke IBth, 
ilrM quarter at UP M-outhslHaadtaU moan 
once man at midnight oa the 80th. 

Thamoim la naarast us on the td. and farthsM uC 
OB tho 19th. She to la oouJuimUm, *ith NUya oa tho 
6fh. Saturn on tha Sfh, Maptuna oi tha iKh, Uorimcff 
on tho 19tb. Jupiter oa the )7fh, \oana oa tM 19tL 
and Uranus on the ITth. 

A Mnt oomet was dtaoovored M)- Dgiffa gt 
Prlncetoa Untoenlty Obeervatory ubput 0a 
Jane. DatnUa of ttq arMt g)U Mt W g 


/ Jbilf 31, 1909, 
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(OMMMmO rro» (k« utiie 0/ /m 1« rrtii ) 

Tba matlxiA of makliic plutor moldi tor ctrcnlar 
objects U sooiewlist similar to that described tor mah- 
InS sqnars or oblong molds In the last article 1 d> 
stead of making tba outer mold In two pieces, how- 
ever, as described for square work It la always bat- 



SdMitiflc Aiii*ticaii 

After having secured the templato in the proper 
position mU up aome plaster o( Paris, as prerlonaly 
explained, and pour or throw It oa the partly bullbup 
coie, at the aome ttma tnming the spindle by means 
of the handle The plaster thus added will adhere to 


T9 

correspond to (ho outer seetlon of the finished ptsoe, 
at) Indicated In Fig IV 

As we are now going to make a mode] In plaster 
ut the nnlabed piece, the aides of which must not be 
Ices than one-half Inch ihli k the template as nhown 
must bo placed at least onuhalt Imh from the onter 
Burfacn of the Innor core After having adjunted the 
tcmplati proooed to throw on the plojtor and turn ft 


mold In ihrue ptotrs as already explained and as 
ehimn In Fig 11 

After having nimlo tlio mitrr mold procoetl to assoiu 
l)|p tho parts ss shnati In 1-lg dl sod cast the plai- 

nhjvots Ubo a i liiy hilt nniiiiid lln oiiitr mold as 
shown to proiiiit tlio plnslir from (oniliig down too 
fsr Tho siilnillc niiiHt be 1 iil (lush with Niltom of 
plaster miMlHl lleforo lasilng the be luro to 



yjg FLASThB MOLD BBADY TP BEC£1T£ OUIUT 
MIXTaU 

shpllar and n,l all parts whith will eou» In enniaet 
with the wet plaster uw d In rusting tin laae After 
having rilhiiviid tin 1 ise nsstmhlu the parts again 
islng the rose ns a Iiohp ns shown In KIg 2" Cut 



Fig SS -SIEP8 Dl aAKHTO A KOU> FOR A VASE 


One nicd not confine himself to siralght-sldcrl ni) 
jeets as mold-< for pieces embodying uirvn! c illlnn 
etc ran also be made by following the. generil dim 
tions given for tho mold Just descrllied the only dlf 
fereni^ being In Lhn shape of the templates nu-d It 
will therefore be unnecessary to go Into dr trills at 1 > 
how to main a mold for a vase shaped ns shown In 
Fig 2: 08 lhn Illustrations which show tlni i crliius 
steps, win make It olear to one who has fnlln v rl the 
prevlnna directions elosely It will he iioiIik' how 
ever that there Is qiilto an iiiidi rc nt iii Mn l«'ln' a 
In tills vase, owing to the mouth of the v is li< lUg 



tbs raaaon that in making three pieces the liability of 
having an undercut or overhang on ana of the halves 
of the mold Is entirely obviated IVhon two pieces 
only are made unloaa the mold le cut or parted ex 
oetly in the middle there will be an iinderLut on one 
piece of the mold, which would prevonl the mold from 
freeing Itaelf from the flnlahed coat. By referring to 
tba dotted lines In Fig 1, the meaning of an under- 
cut will be made clear The distance a Is leaa than 
dletance b and so the part c can not be removed The 
matbod of making this onter mold Is the same aa was 
used tor making the outer mold for the aqnare form, 





Hr. lA-THX OOU KADI IS lOTim FIlOll. 

tndleoted In Pig. 17 The tapered oeiitor of the core 
i>, shown In Figs. 18 and 18, should be mode flrsL 
The tOundatlon for tbla eau be mode by winding 
around tho spindle In the box shown In Fig. 17 cheese 
olotb or Boaqulto netting which has previously been 
dtp p a ^ Ja g thin ‘'mixture" of plaster of Paris. After 
bdvbtg prafiared the spindle oe ebove s template 
sbopja be oat frooi a piece of tin and eeeured to the 

a kg obovn IR tbe plan rtow. Fig 18 The tin tern 
tboqKl be mbontea on a ptooe of wood, to give 
H btrsagthk and the wood In tom should be eeeured 
Ir position on thS box os shown ThU 

tanpiKtg iboiild b* M the proper dletance from the 
. of Uif epbidle. so that on taming tbs spindle 

tbs of the eori produeeii trill be of tbs exact 

^ tl»W M lwHsb« Rt ft *«• 



Fig It -TXlfFLATX FOB IRBIB FABT OF COBB. 


and secured to the box 
of the cere care being tal 
position from the criiti.t 
diameter of the out side 


i was done for tbe center 
n to locate it In the prnpi r 
>f the spindle eo that llm 
r the core will lurreapond 


excepting that aa above stated there arc three pieces 
Instead of two to he made 
ITie poalllon of the modelers clay and tbe varloue 
steps In the construction of the outer mold Is clearly 
shown In Fig IB Shellac and oil the edgea of each 
aeetloa before coating tho next The eldes of the mn- 
creta or cement coat If the object la of any else at all 
ahould be at least one-halt Inch thick, and therefore 
tbe core, which la to be composed of four jilecei, as 
ibown In Wg 16 at A, B. fl O ehould always be at 
least one inch onnller In diameter than the Inside 
diameter of the outside mold The flret step toward 
making tbe core le to secure a box and fit It up aa 


to tho desired diameter of the Inside of the flnlshed 
piece to be made 

Proceed to pour c»r throw the plaster mUturo on 
the center of tho core, which haa already been oiled 
aud keep turning the aplndle until the plaster has 
liL'en built up and scraped off by tbe template and ihu 
desired form produced to tbe outer surfocn nt the 
L-ore Bmoolb the surface off, as was done with the 
Inside of the core or cone, and shellac and oil It well 

Now remove tbe whole from the box by lining up 
the tin strips 1 and 2 In Fig 17, which hold the spin 
die In place and part tho Inner core 1> from the outer 
iieillan of the core by Jnrrlng tho end of tho wooden 
eplndle lightly with a hammer The next step Is tu 
cut the outer saettons of the core which Is now In 
tbe fonn of a continooua ring Into three iilocos Tbla 



rig 18 — tbiifutb fob flabtbb iiodbl. 


can lis done with nn ordinary wood saw, tho thinner 
tbs blade of the saw the belter Use water on the 
taw blado while cutting as tlila will prevent U from 
binding Be sure to cut the nectiuns as shown In 
Fig 18 Th# Boction A must be wider on llio Inner 
circumference than on the outer aa shown Now 
asaerable tbe three plecea Into whic b the outer section 
of the cone has been rut around rbe Inner section of 
tho core », ao that they are again in the same posl 
tlon os shown in Fig 16, fastening them 
Then place the corn as assembled In the box again 
care being taken to gel It Into tho aamo posUiou aa 


Ilf. fO.— TKB mnHXO FLAfni KODIL. 

before removing from tbs box, asenring It in place by 
placing the tin strips 1 and 2 over both ends of tho 
spindle aa before Shellac and oil well the outer por- 
tion of the core again and then set In place on the 
box a tin Um^ste mounted on wood and shaped to 
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of a Hinalkr diameter than the (reateat Inaldo diam- 
eter of the pleee The main thlna to guard agalnil, 
therefore, In ranking the mold for Ihli piece la the 
core Care raiiet be taken to have the diatance R 
ahorter than the diameter of the Inalde core or cone 
C If thia In not done It will bo Impoesible to got 
tho con out of the ftnlnhed oaal It diIeIiI be well to 
Btate the prugreaalvR operatloiia III tbo making of tbia 
mold I liny are hk follown PIrat make Inner rnre 
01 lone S.iiind build up outaldn tiart of core Third 
riiii(>\e iiiiiulde part of lore and cut Into plecoa au 
Ilium n hourth, reaHeeinble con and plain In apin 
■ling box hlfth build up and turn plaatcr model of 
piece In be t act Sixth remove nil pliM-ee from apIn 
nlng box and laat onlaldo muld seventh laat caae 
(To hi innllnuid) 


4 LdUDXk XXTCHUOg LXO 


A painter or any other meelinnir la aometlmea called 
upon to point or repair work which la very unhandy 
to reach Perhaiia a ladder la to he aupported In aome 
manner u|>on a alaiitlng roof of a nbeil or other build 
log Such a laae bappened very recmlly whan tho 
following ncheinn wna adopted by a incihanli with 

A ladder A waa Miipporlial from tho peak of the 
•bed roof by nienna of a plate B Ixnt In the ahaiie of 
a hook Two painter a hooks would do Juat aa wall 
Tha pinie A wna about fl nr 10 Im lira uld< aad 3 feet 
fi Ini hee long before tielng bent 1 he grip on the roof 
peak abould not he leiia than 6 or R liiihen The aee 
ond or working ladder C waa luppurlcri on the flrit 
ludder A hy an extension leg li muili of 4 by I tim 
ber of tough quality The foot of tlila lig fl, waa 



hhaiied aa nhowii In detail to fit agalnat the roimda of 
the ladder on the roof A plate K furnlabed with a 
iiuuilair of holea for a couple of II bnlta V waa aerowed 
down to the leg n The holea were ataggered and 
apaied Inihea apart on each aide allowing adjuat 
menl of 1<4 Inih each way to aecommoilnte dlffereul 
(dub of roofa I he dlatunio apart of each (Toup of 
hoiet III the plau F atiould equal the dlatann apart 
of rounda of ihe ladder iieunlly 1 foot ao that the 
rniinda of the ladder will bi<nr on the H bolta which 
ahonlil 1 h drawn up tight when the proper ndjuatment 
haa hern made 

If the exlenalnn leg waa mode of ateel of amnller 
dimenalon than the timber one fnmlabed with a 
■harp i>olnt O to athk In the ahlnglea of the roof, tha 
ladder A and book, B lould be diapensed with 


AVTOKATIO bPIUOATira OV? 

In lubriratlng the m Iprocating parts of vsrtleal 
englnee there la (.onalilerablo waale of oil and the 
lamp wltk dangling from the end of ihe oil pipe forma 
0 ixillector of duat and grit, wlih h la carried to the 
beuringa The waale of oil Is principally through tho 
fart that when the engine atopn Ihe oil rtlll contlnuea 
feeding and dropa Into the eraoK pit rather than Into 
the oil cup 

Much of thle lan bo avoided hv tho uee of an oil 
(up aueh aa ahown In the ucrorapnnying aketih It 
coiialsta of a cup of Ihe iiaiinl ahape having Inalde a 
mnshroom-ahaped valve B whinh la ground to a tight 
seat at E Tho atem /) paHeen through a clearance 
bole f In the bottom of the dip When the cup Is 
flilad with oil the roushixmm valve prevents Its How 
as long pf the engine Is at rest 

Ths cup Is pisrsd directly over the oil cup which Is 
to rseetTs the oil and which moves iii a vertioa] direc- 
tion By means of adjusting screws Its height Is so 


arranged that tha stsm of the vnlTs k rglssd sltghtlr 
■a the oil cup cornea to tbo top, thus sUowtnff a amaU 
amount of oil to pass Inalda tha ntlra and dow down 
the stem The raoalvkg enp abonld be UM with 
horsehair, to mb oil the necessary oil from tho atom 
The oil flows only when tha angina rano, and In 



AVTOHATIO lUBBtCATniG OV? 


Hupply when the englnee are aecnred, and the stem 
can be easily wiped clean of all dust If It has remained 
nnoaed for some time 

Thla tup (ould be used on horiiontal engines by a 
slight modifleatiun of the stem, but on verttral marine 
enginea aa on tugs where the englae la run Intermit- 
tently tho writer has seen It do good service and sava 
many times Its cost In oil, labor and hot bearings 


UFlRIHUni WITH Al.TXB*ATnrO OUBhlBT, VmiO 
A SKAU OIUOr-CCBUXT KOTO! 

ST r r a dxssott, ». 

A small dlrcet-eurrcnt motor aueh as can bo pur 
chased for about a dollar will operate In varloue ways 
as an alteriiallug-dirrenl mofor These mothoda of 
operation are not reroramended tor regular use but 
they serve ss excellent experiments with alternating 
currents 

A scries wound motor with a threo-part commutator 
Is suitable Owing to the variety of such motors on 
the market only general dtreetlona can be given hare 
leaving the details to tho Judgmcul of the exi>erlmenter 
It the motor Is to be connected to an altarnotlng-cur 
rent circuit of sliout 110 volts It Is nenessary to have 
some means of limiting the currant passing through 
the windings. The diagrams show a lamp rheostat 
used for tbli pnriKMe The rated voltage of the lamps 
should not he lese than the voltage of the clreult for 
the realBtsnre of the motor mny he so low that the 
lamps will receive almost the full voltage of the supply 
nnd they would then be burned ont If made for a lower 
voltage A rheostat enabling any number not exceed 
lug ten of IfPcandlc-power carbon fllamont lamps to be 
connw ted In parsllel Is large enough In determining 
whether tbe wiring and fuses through which the cur- 
rent Is supplied have siifllcleDt carrying rapacity re- 
member that each lamp takeK about Mi ampere when 
supplied with Its rated voltage The current per lamp 
will be loss than Ibis when the motor Is In series with 
the lamp rheoetst. 

Hake tbe connections to the motor with all of tbe 


It k suansetstl to ■ botkrr wKm run as a 4rrsot««r> 
rant motor (fas nit l.> rovmt tbs dkooUmi of 
rotttlon truuqpon tiM wlno OBa ao ctod tp tbo bPMb 
bohkrs, as would bs done to mona It wbn optrbUus 
witb dlrsot ouTToat 

A repulsion motor consists of o atsUoimry fkld mot- 
nst, through ths winding of which olt^nAtlng euilrsat 
Is pssBsd. Ths onnsturs it abnlkr to a dirsebodiTmit 
sminturs. Instssd of ths two bniabss, or. In larger 
msohinea, ths two ssts of hnidbsf (eorrespondlng to ths 
positivo And negatlTS sitg of bmibss In a dlroct-ourrent 
mtvblns) being Insoktad from one another, they are 
connectsd together To run the motor os a repulsion 
motor, it will bs neoestary to shift tbe hmshts until 
the proper position for operation Is found. It the 
brusbee supplied with tha mocblhe can be readily 
shifted then they may bs eonnectsd togsthar by eon 
necting a wire to tbe two brush holders. It they con 
not he readily shifted, remove them and band a place 
ol copper wire Into the shape Shown In the diagram 
(Fig 2) ao that It con embrace the commutator and 
touoh It at dlsmetrlcnlly opposite poIntA This wire 
acts os two brushaa connected to one another, and for 
experimental pnrpoees may be held In place hy hand 
After tha brushes have been arranged, pasi current 
through the fleld winding, aa shown in Fig I, and vary 
the position of the hniabes until ths motor rung 

Ths Inverted repulsion motor differs from tha re- 
pulsion motor In that the alternating currant k snp- 
piled to tbe armature, and tha Held winding k short 
circuited To obtain this motor (Fig 2) oennsot to- 
gether the two endi of tbe fleld winding and supply 
current to the armature. As was tbs caae with the re- 
pulsion motor. It Is bare necessary td shift the brushes 
until the proper position for operation Is found If 
Ihe brushes supplied wlib the motor can be readily 
shitted, supply currant to the armature through them 
Otherwise, the current may be euppUed to the arma- 
ture by removing the regular bruihes and preening tbe 
wires carrying the onrrent against the commutator at 
two diametrically opposite points, shitting them until 
the proper position for operation ie found The re- 
pulsion and Invsrted repulsion motors are reversed by 
shifting the brushso. 

In the single phase Induction motor current is sup- 
plied to tbe stationary winding and the revolving part 
consists of a winding having short^freuited oollA or 
rise a squtrrel-cate winding. 

To obtain tbe Induction motor wrap a few tarns of 
wire around tbe commutator, so that each coll of the 
armature Is short-circuited Run without brushes, 
supply current to tbe fleld winding only according to 
Fig 4 Unlike the other motors hare described, tbe 
■Ingle-phase Induction motor li not aelf-stnrtlng unless 
special devices are provided to make It so When 
these devices are absent, ts in tbs case hers the motor 
will run equally well In either direction when once 
started Start by giving tbe shaft a twist with the 
Angers or by wrapping s pteca of string around the 
ehaft and rapidly pulling It off. 

For the theory of these motors, and also the modi 
flcstlons In construction used to secure better opera- 
tion consult textbooks on niternntlag currents 


For the post flfteen years I have suoeesstully used 
a tool for the removal of broken wood screws made 
on the wune lines ns tbe soft brick pipe drill shown 
In Handy Man s Workshop of February 27tb, 1009 
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UUIOTB oulinu. fUOHT 

HiKlarT li oiaklng fast thme daya In tho world of 
af-ronnutlrH and th« draniallr night of Blerlot airoaa 
the Engllah Channel haa aat a mileatone of progreaa 
whirh muat forever he niLinorable No oiir aurely 
would be ao unjuat aa to belittle thia great perform 
nnia by refereme to earlier and longer nighta over 
the land In point of risk and daring that bold, early 
morning daah arroaa the Channel atanda In a claaa by 
llaair quite apart from. Its apectarular features 
there ara aerloua roasouE well understood by the aero- 
naut, why a flight arroaa a twenty mile arm of tha 
aea. odgad on either aide by rllffa huiidrede of feet In 
height la a more haaardoiia undertaking tban a flight 
In a dosed rircle over ihoaen ground or even a 
airalght-away daah arroaa rounlry between starting 
and alighting plarea which have been already selected 
In a land flight the aeroplane rlaea gradually from tha 
ground the height at which the aeronaut will travel 
Is a matter of choice and It may be attained by grad 
uol ascent So also In landing the deacent Is a nutter 
Of gradual lontrnl In thu i roaa-Channel flight how 
orar, tha aaroplanlat Immediately after tlia start muat 
launch bimaetf out from cliffs several hundred feet 
high and find tha dletauce between hlinaelf and the 
earths aurfaie Increased aiiddeuly by that amount 
Should hla motor full during the twenty one-mlla 
stretch of tho roume he must forthwith make a awlft 
swoop Into the eea where In uplte of the fai t that 
I,alhuni has twice been rewued the rimnrre of dle- 
asier are very great Indewl The speed of thu aero 
plane la ao much greater than that of an allenduiit 
torpedo boat that the latter la quUkly left behind 
and when the aeroplane la once In thu water It Is 
merely a queetlon of the flooding of thi hollow wings 
and central body, before the weight of thi motor 
tanks and ehaasle to aay nothing of the operator w 111 
lubmerge the whole machine 

The Wright brothers have desirilied In a paper be- 
fore one of the technical im letles the great agitation 
of the lower strata of the air lauacd by the uneven 

surface of tho ground where treee hllle biilldlnga 

and other obetriictlone rnuee the ulr In eontmt with 

It should a wind bo blowing to roll In blllowa end 
swirl In eddies In much the same way as the wavee 
break on the chore or as wntri la throwu into lommo- 
tlon when flowing In a latarnit over a rocky river bed 
Illerlol eucfluiitered these atmoapherlr hlllowa as he 
► pnoBUd from sea to shore altoie tho lofly cllire of 
Itoier where his mat blue wns dcmrlbed ns having 
Ison ililveii \lolently fnim Its true iiiii of night 

Till fstl Ihst the first ninihlne to rrnsu the Channel 
wan It inonoplaiii has raised the prestige of that type 
lliriiiighoiit Ills < \is.rmicntal work Blerlot has made 
aliiiiini ixiIiirIm use of the nioiiu|i|iine and ilthough 
Iiiintl> 111 has iliiiio soiiii work we believe with tho 

lilliloiis till fill I that he selecleil lilh faiiirltc machine 

flit till sii-ui tciiiiire wiiiild eieiii in Indicate that he 
iMigiilers II UI least at the prcfunl stsBe aiipcrlor to 
a iiiitltl pliiiu nier Oil the othii hand it ihoulil be 
ri lilt Iiilicreil ilinl the olhtr iiotiihli suitesa of tills 
ti.i Iiiiirnhlp will In I he lilstcirt ul aviallon when a 

iPilit til I hour I. iiiliiiili < A a.innds with a pna 

‘iiii.ir (iiitl (I spctil teat of la inllea across country 
vtit mode lix Orvllh Wright In the government testa 
III I Iirt Mitr was athleved wlih that biplane typo of 
instliliip wlili whith the brothers nahered in the era 
rf pi lilt It ul ueiopinne flight 

OBAISSVk OT THI HlfDIOIl rVITO* MATAl PAHAOf. 

' Of the manv Imposing pageants that will lend In 
lensl and dignity to llte Hudson hulton Olebratlon 
tbATnoat notable will be the great navnl parade with 
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w hh h the week of feativittea will open it la dlOeuit 

10 aay whether this stately procession will be richer 
In hlalorluil or In contemporary lutereet. The pree- 
tiioe In the van of that stately column of the ‘Half 
Moon and the Clermont absolute replicas, es they 
Bie, of the quaint llllle Balling craft of Hudson and 
of Kniton s epoch making atsamboat will In lloelt 
form an atlrattlon thni should prove aufflclent to 
ill aw hundreds of thouaanda of patrlutli lovers of 
tlulr toiiiitrys hiatory to the ahorua of the Hudson 
niver ^el without disparaging the rhh historic In 
Icrpst of these two teseele It Is cectaln that the apec- 
tiii tiliir we had almoat said drnniallc element of the 
iiiival parade will be furnished by the vast naaenihlage 
of modern warablpe which gathered from avery naval 
(oimiry of Importante in tho world, will follow In the 
Ittail of tho two veseela of 1601) and 1H07 

So BiiKeeaful have been the efforts to make tho milt 
tary featurea of the naval parade worthy of the ocia 
alon that it Is now certain the fleet of warahipa will 
be the largest If we except the rendaxvoiia of British 
shlpa In the Bhigllsh Channel that has ever been gath 
ered together Including the foreign representatives 
there will be eighty war vemeta, and of these, flfty 
three will fly the flag of the United RLalua The 
dominant feature In the Viilled Staten fleet will be 
tha sixteen baltleahtps which last year made 
the tlnult of the world It le to be hoped 
that among tha hattleehipa will be the South 
Caroline and Michigan ’ the first veaaele of the 
Dreadnought ‘ tyita to bo built for the United States 
lavy An effort ihould certainly be made to plate 
these veaaele at the heed of tho naval sMtloii The 

other battleships of the fleet will poaauaa apetlal In 

• •rest from the fact that they will appear with the 

rtirloua latticework or baeket" maatE with which 
the ahlpi of the North Atlantic squadron have now 
been equipped The fleet will come down from the 
randexvouB off Provincetowu Cepe Cod, where It Is 
now engaged In the aiintmer maneuvers and every 
ship will be In the very pink of condition and tuned 
up to the highest pitch of excellency In training and 
equipment An the trowda look upon this etataly line 
of hattleehipa they will be abla to mors fully appre- 
ciate tha eiithualaam wlilih It awakened In the various 
ports throughout the world at which a call was mads 
V'eltowlug the battlesbipa will be three of the latest 
niniored cruisers vessels GflA feet In length and of 13 
hliota apood the thrae acoiil criilaars of the speed 

1 1 lain of which ao much haa lately been said and writ 
ti n the fasteat of which ara good for 35 and 36 knota 
maximum speed The torpedo-boat division will con 
tain twelve torpedo boats and four submarines As- 
aorlaled with these will be the two cruisers Dixie 

I nd Caattne whoiie duty It Is to oit as mother 
hlilpa to the Biiiall craft The rest of the naval fleet 
will be made up of the tender Yankee , two supply 
shlpa, Celtic and Ciilgon' the repair ahtp Pan 
thar fltted liitornally with forges and a lomplate 
iiiachliio shop bealdes aaven colllera and a tug and 
toriM do vessel The total number of ships in the fleet, 
ns given above la flfty three and It Is possible that 

• irtatn auxiliaries will ba added before the final Hat 
'a madfl up 

Not only will this be the largest collection of war 
M-aaela eior assembled on this aide of the Atlantic 
lull It will be the largest fleet of an Inlematlonal 
charatter that has yet been gathered either here or 
In Eiiropa England will be represented by four 
armored t rulaerE the ' Drake,” wblch It will be re- 

inembered was tho flagship of the Atlanilc squadron 

which visited this country o few years ago under 

Prince Louis of Battanberg the ‘Duke of Eidinburgh’ 
aud the Bloik Prince two of the latest of tho pre- 
Drsadnought” armored orolsera and the "Argyll,’ n 
amallrr armored crulaer of earlier dnte This aqund 
mu will be under the command of Rear Admiral 
Hamilton The Oerman government has notllled the 
Department that It will send a squadron probably of 
four veiuiela under the c-ommand of the ranking offl- 
ter of the aemuin navy Admiral Von Kalater This 
eqiiadron will probably Include the four powerful and 
modern i rulaers of the Scbariihorat ’ and Rood” 
rlnaaea and they will afford visitors to the lelcbratlon 
an eppnrl unity to aee some of the latest Oerman crula- 
era prior to the Introduction of the Dreadnought” 
type FmiKe win aend a oquadron of hattleehipa 
under an ndnilral of the navy The ling of Italy will 
flv from the rrulaer ' Etrurle ' and her cadat ahlp 
Aetna The Nelhcrianda will send the irulaer 
Uirrrbt (a part of wboae crew will roan the Half 
Mcon I and probably two or thmo other war veaoeli 
It ta also expeited that South Araeriia will bo repre- 
BcDted by five warahipa, and Japan although ahe will 
hare nn veaauls in the parade will aend a member of 
the Roval Hoube Prince Kunthiko of Kuol, to act ni 
the offli lal repreeenlattve of that country 

uwnt umsTi bxtci. ‘ 

The fudden death from apoplexy el hie home In 
Haetlnga-on Hudson N T on July 17th of iMtttt 
Lefferta Bnck has removed one more of the race of 
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bridge englneere who by their work during the put fnr 
dacadee have made Amerloa temona aa tbs oouiitiT at 
long-epan brldgsE Mr Buck who waa hast kaeWh la 
this city as a former chief engineer of the Bridge 
Department New York, wee born In Canton, New 
York, In 1837 HIs early Mhoollltg woa recetvod In 
the Canton Academy wblch be left before the coal- 
plelion of the conme to serve an appreAtlruahip ni n 
ninchlnlat In ISlit be entered St Lawrence UnWenIty, 
lut at the onlbreak of tho war, two years later en- 
listed aa a private In the 60tb New York VolunteerE 
After serving through the war he was mustered out In 
1866 with the rank of captain He then entered the 
Henaoelaer Polytechnic Institute from which be gradu- 
ated In 1868 Tile early years of bis engineering prac- 
tice Included some notable work In Ptru, where he 
was cfinnetted with the eonetnictlon of the temous 
Verugaa Viaduct on the Lima A Oroya Railroad In 
later yoara he replaced this bridge with a caotlloyer 
structure He also built a auapenalon bridge over the 
Santa River In northern Peru After hla return to 
the United States In 1873 Mr Biiik entered the Me- 
chanical Department of the nilnola Central Railroad 
One of the works with which hie name will elways be 
honorably aasoclated was the rebuilding of the Inter 
national Bnapenslon Bridge at Niagara FallE FTrel 
reinforcing the anchorngea be gradually rebuilt the 
suspended structure and replaced the atone piers with 
steel towers the whole of the work being done with 
out Interruption of the traffle In 1881 he becume real 
dent engineer of thi Central Railroad of New Jernry, 
and hla work at thin period Inoludss the conatructlon 
of a number of truss bridges, of the Northern Fai.lflc 
Railroad and large bridge acroag tha Willamette tlltsr 
In Oregon Two of hie flneat structures are the etoel 
arch which took the plaue of the old Clifton euepen 
rion bridge at Niagara and the itael arch railroad 
bridga acroas the river at tha head of tho Wblrlpodl 
RapIdE In 1896 be wee made chief engtnaer of tho 
Bridge Department, and became reaponalble tor tho 
(oqBtructlon of the Wllllameburg BrIdgE tho longoat 
suspension bridge In exIstsDce Mr Buck was a mem 
li«r and director of tho American Society of Civil Bngl 
neera a rnemhar of tho Loyal Legion of tho Military 
Service Institute of the Burnt BOclety, and of the 
Engineers’ and Century clubE 

AB lanaini xBomomiA 

A quite recent record of tho aggregate reonita of 
the Investigation of papyri atalM that Berlin, through 
Its fortunate acquisition of certnln of theoo documonte 
lisa come to share a cherished precedence A tato 
number of the Sltxunga-Berlcbte of the Berlin Acad 
I my speaking especially of the papyri In Oerroany 
says Urst we had the Persians of TImotbeos, then 
Ihe Didymoa commeiitarlea on DemaetbeneE together 
with ninny other fragments of Oreek poetry and prose 
and to-day we have a very remarkable text Indeed It 
la written on n leaf that tormerly waa wound around 
■I miimniy It was unrolled from the body without 
retelving the allgbteat Injury Through the ntyle of 
the letters used on It It la traced to the second cen 
lory D C 

In the text mention la made In formal order of 
legislators painters sculptors archlteota, and met han 
Ice Only the moot prominent repreaentatlvea of the 
profeaelona and trades have been selected and fre- 
quently the particular achlevMuent la stated to which 
the repreaentatlve owes his fame Following thoae 
the seven wonders of the world the largest lalandE 
the highest mounlalna the longest rivera and tho 
most beautiful fountain! are enumsrated 

Tha text which la concinded with theaa, la only 
ail uxtrait from a larger work wblch In Its turn, la 
Imaed on the results of Alexandrine Inveettgatlon 
How fragmentary the tranimlsslon to ue of these fe- 
suits formerly was la shown by tha fact that not acl 
dem wa read maiitlon of new texts and of new men. 
We are told for Inetance of a cortaln Phumlclui, 
Abdaraxoa who Is said to have prodnood the nhjecta 
nf mechaDlcal art found In AlazandrlE nnl of one 
Dorinn who Invented an engine of war that bore the 
appropriate name The Ender of War 

The greatest slgnlflcance of the new And Ilea In 
the fact that It asaweiTi the question, what men In 
antiquity were known ua claaslca In thotr art, with 
new and authentio Information 


J^rcordlng to preen dlspatctieE an Inventor named 
Prank Rueeak baa devluad a machine for the benaflt 
of that large public eager to hire a hook for n few 
honre' reeding wlthont the trenble of going to a cl^ 
ctiletlng library These meeblnM are aakt to bold 
ten or twelve boUkE and display their titles ao fhat 
they can be reed without being removed fnna the 
cnee This case opetae only when a cerUip ooto la In- 
serted In the atot ad tho pries of fairs Another isoln 
la Inaertefl In another slot u the prlpe of the bodi. 
should, the reader desire to kedp It ThA toiwhliiub 
are to be distributed In holelE trutne, and eeaelde re- 
eortE and wherever there Is Ufasly to he a demand for 
books to while hway an hour or tirob 
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j l i tMt i ydUfr ar aw i» 

<«fw« lA Oi* OitalM tovMi. NOMttj 
hx ■Rtmwt. iriOtk irtu tatm Mat* 
iXBft Wlttntftm Tlw taantl 
wtMM tatnaw U ttk bUm U loiftb Th* 
■CrvilX Itew at tM» ;»alM o{ nuattat dlflared « U M 
4)^ 4M toot In nllfiiiiioiit, mwl 046 toot tn dlo- 

P n y i> yoo«OP*t tb« IHttatmiv A Uko Brl* Rail 
nM >M Man tMtlni a ear «lu«l that «aa deiicnad 
kx iko OhM walimr of Uta Oaneglo Steal Company 
AltlioiiSli tko PlttBbnv * lake Krle Rallroml carrlea 
an moanally HenTy Mckt traOr the wheel has etoed 
at) aa wall ondar the trytng aarrloe that the eompany 
baa annoanead that It wUl baUd a ISOOOOOO plaot at 
R e meatead t» the earlaalee manutaotare ot the new 
wheat 

Rahww hae Ji that another long etep forward haa 
ban airiida In the art ot armor pUta manutactare 1( 
la Matad that the now plate which la fabricated from 
a iteel alloy eoDblnea great tooghneaa with extreme 
hardneai ot face and that In a taoeat teat a 61nih 
Plata atopped a Mnob capped exploetve ahell We 
doubt It bttt If it waa done the new armor moat be 
eeen more enporlor to Kmpp armor than Kmpp amor 
la to that made under the idd Harvey patenta 
Dnilnp the month of Jane tho total excavation on 
the I'nnama Omni waa > 86 K 791 enbic varda which ta 
aUgbUy lam than tba total for the mouth of May Tho 
mean ralnfnll waa 11 88 Inchaa for the month ao com 
pared wnb 9U Inrboo In May There were 866 968 
enbte yarda of material placed In the Oaton Dam and 
16668 onbic ynrde of concrete were laid In tho door 
of the aplllway 

edeantage ot having the White Star Line ateem 
an call at Holyhead was ahowu on n rerent trip ot the 
Cedric when mtila and pacaengen were landed at 
1 to P U and reached I^on at 7 tB P M Thoee 
pa e eeii g en who went on to Liverpool wen not dlsem 
barked nntti 10 P M being detained by Hie state of 
the tide In the Harney The paeaengern who landed 
at Kolyheed therefore narhed Londoti three houn 
before their feUow pnaaengen were landed In Liver 
'pool 

So tepid hea baen the nteneton of block elgnallng 
on the linen of the Fenneylvaala Rallroed Company 
that they bava aatabllahad aignal achoola to tnin men 
aperlatly for the aignal aervke Apprentim nerve 
n three yean (.eana The Ont tear ta epent In 
raccbantcal work with the oonetruitlon gauge the 
aettmd year la the offloe ot the eupervhwr of elgnale 
end the third year will he devoted to ontalde work on 
eioctrle and other elgnal appllaacee 
Some idea of the eoale of tba Hudson Fulton river 
panda may be had from tho (art that over HOb veaaela 
big and little an expected to take part in It The 
Atlantic porta from New Bngland to Norfolk have 
been dnwn npou for rsintoroeraenta and It la stated 
tbat not a single Itomaed paaaongar stsnnier remains 
unchartered (or the opening day Beptember 36th 
Another tbooking aubmarlne dlaaaUr hae happened 
this time In tha British navy Tbs cruiser Boas 
venture was convoying a flotilla of eight enhniarinee 
whea the cargo steamer Eddyetone ran through the 
flotilla ramming tho luhtnarlnt C 11 and landing 
her to the bottom Of the eixteen men In the eub- 
meiino thirteen were drowned A almllar accident 
oeenrrod a few yean ago off Portamouih Bngland 
when a eubmarlne was struck by an oulhound liner 
wbirb Doming up from aatern nn over the craft end 
•ent It to tba bottom 

V Mmty ■ndaoa could have come back In the 
Jloab lagt week and eeen tbo Half Uooa ’ or rsthar a 
medara version of It, lifted bodily from the deck of a 
ftaamer by a floating derrick and lowered Into the 
wptar, he weald have realised what gnat strldsa hava 
boon takan In marina nrohltectnn during the three 
eeotnrlea which have elspaad atare bis tragic death In 
the waters of Hndson Bay The Half Moon looked 
small OTon bwldo tha navy yard tugs, and aenfarlng 
moB, ns tbey lookod at tbo tiny emti. eonoelTed a 
Ugli faapeet for tbo eamga of tkom otHy nnvtgitm 
klantBitttl^ thnnastves to tha perOa of long voyagto 
OTpr botatorona aeaa and along ahorea of wbirb ao 
fkmt oxla^ 

‘IM* htt bon ^ of bUa pagn a^ tho ataa 
Mftt HU* a >9* #W0 eohlS bo doitnyod by the 
SmilBRBfl.tMn of owigtis or oter bt«h axptootvp 
IRl W gwiB l WgngogjRgRgBffontotholhetthn^ 
^gfte In lldfriitoppgpk tlm WOOiiR Coaal te tIM 

Mk H «Mk n i^MmI oontamMg dyna 

lMtdin«#*IMa«9«k|'lht6p«iUaS tbo gate at sorb 
IMh Ifife «ariis ^Rirt eaptoaodt bat 
ii mm «c 6aP» 4 »M' AI 
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ELECTRICITY 

Vh» RMtad Sallwaya and msotrto Company of Bal 
Ufooto colabnted on Inly Uth the gRleth anniveraary 
of tbo laaugnratlon of its atrvel nllway aervlte fbla 
oempany also started oae ot the earliest elaetrir rar 
Hnea la tha. country In IMS 

Oanadian dottora having reported frequent raies of 
alight Injury or itraln to paiseogen alighting from 
elertrio cura the Toronto Hallway company at the 
rrqueat of tha Railway and Municipal Board baa made 
•oma exprrlnifuita with both two and three itepa below 
the car platform level The latter acre found to pro 
jert too far from the aide of the ear but tha two-strp 
lattem haa been adopted 

An aleetrlo rail grinder has been devleed by the 
Albany A Hudson Rallaay for nee In grinding tha 
ning ralla of froga to Insure smoother pesaage of car 
wheals A motor la carried on an ordinary hand inr 
a fort of amall barrow tarrytng the etoery wheel be 
Ing auipended from a crane overhuuglng the end of 
the car and tha operator auwlylng the neroeaary 
praaaure opon the grinding wheel through the handlea 
of the barrow 

A new asa for the oerillagrapb la described by Mr 
K Simona tn the ElektroterhaUche /altsrhrlft In the 
Investigation ot the oatlllatlona whlih orcur wben 
switching off a nmtlngoua rurrent In an indni tlonlees 
circuit A record la obtained photographii ally ahow 
Ing most clearly itmuitaneous varlattoni of different 
amplitudes U la suggested that a valuabla appllra- 
tlon of the osi lllogiaph to wlreieaa telegraphy may be 
trade In this way 

Aa additional advantage rlalmcd tor eloctiii weld 
Ing of ralla la the redaction ot corrugation ot the eur^ 
fare by tralBc and reeuttant aoley riding of the ran 
Elertrio rallwaya in Berlin Hamburg and Rramen 
claim tbat the welding of a atrip ot loft Iron to the 
lail stirlace not only pravents ihe eomigatlon but 
actually reducei tba nolae dne to corrugnilona already 
made but the experiment to not old ruuugh to prove 
whether the relief to peimanent 

A oariona arrident mrurred at the No 3 power 
houat of the Niagara kalla Hydraulic Power and Manu 
facturlng Company on Sunday afternoon July IBtb 
b} which two employert weio Injured The eating of 
one of the new 10 006-horae-pnwer turbines bunt and 
n large plete c( casting was thrown arrois the station 
Uhioh was partly flooded bv the outnisb of water 
The tuiblne waa under the nonnal heed ot about 166 
feet )( water but had be<n tented to a mu<h higher 
preMure 

Hie ’booetere” ot the town of Uontgomer} Ala 
hava erwted a monstei ele<irleally Illuminated sign 
bearing tha name of tbeir community on the roof o( a 
(octory fating the railroad The sign to 76 ftei higb 
and 85 feet long lit br 3 600 lamps md bears an Im 
menee key and the Ine riptlon Montgomery Tour 
Opportunity with a skyrorhet effect The Idea la 
to Impress tha name on tboueande of passengtri going 
by on tbe railroad and pocelbly Ignoraut even of the 
n une of the town 

Tha edvaatages of lifting magnets (or the handling 
of all kindn of loose material— piles of tniulngs and 
other errep castings of nwkward shape and rails 
etc requiring to be (ompattly bound In order to be 
handled by a «rane— have won rapidly InireasIng 
recognition ot late Lifting magnets are In use at tbe 
Imineass new plant of tbe United Btates Bteel Cor 
poratlon at Oary Ind tapable of lifting the entire 
top layer of a pile of 60 foot rails look sei tlon 1 si 
temate rails Inverted so as to hang together) with an 
aggregate weight of 16 tons 

The toe of tranuformer* as choking colls to eug 
gegtsd by Mr J D CoatM In a papsr read befors 
tbe Institution of Hleetrlcal Bnglnsers (Brit) He 
excites tbe core wKb direct current In addition to the 
alternating current and employs to prevent alternat 
lag current being Induced la tbe direct-current clr 
cult a eeioiid transformer Inducing an B M F la the 
dlrsot-cnrrent circuit equal and opposite to tbat In 
dnoed by the flrat transformer Choking eolle ao 
made are usd for tbe teetlag Of single phau and 
polyphOM altarnstors 

8obm Interesting experiments an being conducted 
by tbe Soutb Park conimlaalonera of (Thleage In the 
lighting ot Ihe bontovsrds under their control Set 
sum dUfarsat typu of lamps have been Installed on 
tampowT poste la order to observe tbe comparative 
Rlnminatlnc aflset and dstermlue how high tba lamps 
rinoM ba hong and Im)w tor apart and similar eon 
■tdqnUoM Tha hunpa nader test or about to ba 
taatod laatsAa incaadmeant gw lamps tnclossA ares, 
mognstlts ares flaming area and Incandescent tung- 
•ten tamps The comratoelonere hope to obtain vain 
nUa dais, both u regards Itlnmlutloa and economy 
fron thus trials tha latter being an Important factor 
aa M is oatUpatad that 1,000 600 kHowatt bonn per 
iMto^ vrin ba rogairad tor fha lighting of Oraat Park 
olapa T*ai Mta aya nndv tba snparvlirten of Mr J. 
A, Jbdlord, eonerttSig angduar to tba coBinliBlon. 


SCIENCE. 

Prod WUUam O Andenoo, director of the thla 
gymnwluffl la carrying on a scries of experlnicnts on 
the heart a ilou of athletes More than 600 cxpcH 
menu have been male for tbe objeit of determining 
which eporti exert the moot harmful effect upon the 
heart Moreover tbe effect of nxvgeu on th) heart 
daring exertion to alio being lurefully studied A 
report Is promised In October 

The French parliesaent has pasri I a law wlili h pm 
vldea that In trmnaai tious relitl « to llamonds pearls 
and piKlous itoiiea ih tin m ir iral may be 
emiloyel to dnalgnate a weight c r i iiillllgrammiH 
( 1 0Sr grains I roy i and prol It lu the use of Ihe word 
larat to dialgnati any other welKbt As mrny other 
Rovernmtnts are ready to enter Inl Ifae i fnini and 
unlfliatlon of the carat aud have only lx n awaiting 
the Initiative of krame It to leasonalW italn that 

the metrl raral of 2uo mllllKrammrs ^I11 will It a 

f(W montha be the only aral i rknirel 1> I iw In 

Ui( majority of eountrles Inteiested In tin tiile in 

gems 

DooHar bos published the results of xpeiliienU on 
the utlon of radium i ivn on thi t >1 is of irerlius 
slonee and those of dyed fahiks In almospbtres Of 
oxygen and ot nitrogen The effect of bj Iroken dlox 
Ide ultraviolet rays and tlevatlnn of tinip rulure on 
the color changes isused by radium was alko stndlsd 
In these changes neither otmuH folors not the rare 
earths plajed any Lonslderable part the oxides of 
Iron (hromium anl mangnnrue lulng In all probaMI 
lly ths principal factors Ihe hypothesis that the 
eolors like thoas of ro k salt are due to traces of 
colloidal melali whi h me tonl/ed by the radium 
rays appears worthy of lowlderatlon Most mineral 
dyes howtver appeal ti bo unstable iron the eub 
oxides 

Ifodsra m Hilar} extreto a aie designed alth a view 
of Imrewliig the elhilen > il Ih Inllvilual soldlir 
The same Idoa to irriid out In lh« cqulpmint raudy 
nniforma have lien replaced by dill aid almost In 
vlilbto tlnla of gray and khaki and thi w«li,ht of the 
gnn and kit has bet n re In ed foi the sake of mot lllty 
and Im I eased ammuiiltlou-iair}lDR bihs Ity Tbe art 
ot utlllxllig natnral over and of mineuvirliig under 
lOver to taugbt b) long and vailed practleo In the 
execution of tbest minenvira cmwilit, or reeping is 
usually necesMry To ratllllate this movement One 
tax Hneller of Stuttgart baa inveniud and patented o 
dcxice ronatoling of wbeela rolleia nr runners at 
tsebed to a frame or to tent polis kniiHUUks or other 
BUltable iwits of the equlpmtiil The utility ot this 
Itventlon remalna lo be irov 1 ly prs tl al expert 
enee but there lan be no quevtlon of Ita nox Itv and 
originality 

A dla o mrary ot gnat luteieat bax he«n ii vir not 
long slme at Pomitil wbeie tbe ex avstinn x rk to 
being ateadlly carried on Under the ash det ilu 
there was found in extensive villa of a hanlsomc 
eonetructlon and nniamented with viri P tree ma 
The villa rontalns atatu a ml oth r woikv of a ulp 
ture both Oreek nnl Roman b si I a veil rich fuinl 
ture which la well ornHim nti 1 uud also n any vasna 
of different kinds rii u were ilsi fuuiid eofftrs 
flllsd with gold amt r iver innoc} In the basement 
are great ampborw witch weic use 1 f i storage pui 
poses and In tbe tilcllnlum the tabUa were prepared 
for a banquet of Ihlity peisons An abundance of all 
veiware to one of the features of the llscoverv and It 
to said to be equal tn weight anl artlatle tbaracter to 
the silverware discovered In the villa of Brae ore ile 
and now posaeased by the Louvre Borne of the silver 
pletM seeni lu hnvn been taken out at a previous 
epoch tor there are tra es ot clandestine search 
which was made at a former date 

kCeoborg has recently c mpleled a Lomiieh isive 
study of tit changes produced In organic compounds 
by light Tbiao c.ini|auads In gievt variety were 
employed In the form of 6 per cent vimous solutlcma 
containing small quantities of uranium salts which 
Oct as eatalyren probably by ahsoiblng the luminous 
rays and eonveylng tbeir energy In another form to 
the surrounding medium All of the solulions em 
ployed remained nnaltered so long os they were kept 
In the dark bat exposnre to light produced i gi xt 
variety cf changes In color and odor and aiisel the 
tormatlnn of new chemleal compounds otfen x lit In 
a few minutes Aleobola were eonxirted Inti all 
hydes and orldt were transformed Into xldnby lea u 
acetones contelnlng on equal or smsllei n imbei of 
atoma of carbon Cane sngar and other dl sac cl '^ri ies 
were Inverted OlueoaldM were hyclmlyred nr s p 
rated with abaorptlMi of water Into the glii nse I s 
and tho add charxetertotlc ot each gtxieomie tllv 
Idea or tots and oils wera partially capnalfled 
albuminoids were partially hydrcrivsel In gen 
ehemkally Inert anbstancos are eonverted bx I i 
Into rbemirally active componnds such ns sill x I s 
and ncetonae This (act may account for iho il ra 
penttc vahM of light hatha In certain dtoeaacs 
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oxTiui wBi«Hrf uoolo rufm xt mi itu. 

i)n saturdij, Julr 2*th OrrllU Wrltbt. in contlnu- 
h ■ hli praiticr flisbu for th* portonnnnco of tb« 
i,ov«rnineiit ruuimrt made a Uflit of SO^a mlnatas. 
lie made tbia tllght preparatory to taking Ltaut. Lalini 
0 a paiwenKer, but unfortunately when denoendini 
tbe aeroplane wbb caught by a ibarp air currant and 
talsiid lUgbtly ao that whan It atruck the ground one 
of the ahlde wsh broken During thli praetica flight 
Mr W right ueacrlbed very imall clrclea and parformed 
various dllhrult maneuvers In order that a cinemato- 
graph operator could take photographs. The flight 
began at S 66 P M and was termi 
naied at 7 16 30 Thera vrua a light 
brecM of about 6 miles an hour and 
the Hcroplane bobbed up and down con 
Hlderably It also lipped at ail alann 
log angle when making the abort tuma 

On July 26th Orville Wright started 
the machine Bucresefully without the 
aid of the falling weight The maoblue 
wu placed upon the rati and held In 
poalllon [t gathered headway qnickly 
ai eoon a* It was released but after 
ruunlug off the rail It eklmniod along 
through the grass a ronslderable dis 
tance before It finally roae In the air 
The Blart waa made against a wind of 
■ome 16 to 18 milea an hour velocity 
On the flrat round the machltt* did not 
rise more than 26 feet, but during tbe 
remaining two and one-halt clroulta of 
the parade ground It want up to three 
or tour tlmea this height and the de- 
scent made In aeveral long awoopa, was 
quite thrilling The flight waa made 
specially for President Taft, who for 
ibo Unit time visited Fort Myer tor the 
purpoae of aeelng an oeroplono fly 
The War Department had announced 
that the endurance test would be made, 
and a crowd eatlmated at 10,000 people 
was present, but on account Of the 
wind Orvllla Wright thought It beat not 
to make the teat, so he made the brief 
eihlbiUon flight Inateail The flight was also notable 
for tbe fact that It la the flrat time tbe Wrights have 
publicly demonstrated In their native land tbat their 
iDSCblne can rise from tbe starting rail under Its own 
powsr. and also that it la capabls of flying in a strong 
wind 

July 27th was the record breaking day as far aa the 
enduranre flight with a paaaengar waa concerned At 
4 86 60 P M Orville Wright sod Lieut Labm started 
on what tnmed out to be the longest flight yet mads 
by an aeroplane carrying two men To fniflil the gov 
ertiment contract, an hour a flight with two man waa 
required There waa no breaxe of any account blow 
Ing at tho time tbs flight began, though during tbe 
oouree of It a breese sprang up wbicb at times caused 
tbe macblna to bob np and down considerably There 
had been a bigb wind all the afternoon, and ]nai ut 
Ita close there wee a slight shower Subsequent to 
this the wind died down and It was decided to attempt 
a flight Ae eoon aa tbe machine had been started by 
the falling weight, Orville Wrigbt drove it to a good 
height and ilrcled aeveaty^ve times arennd tbe pa- 
rade ground whlrb la about 4,000 fee< ' ' 


the latter ran ont and ehpstnd tar hia bcothw *Ma 
attsr this the laaehlad gradasily sank to a taartg alti- 
tuda, and Anally atlgfatsd easily at tha sod of tbS' 
seventy fifth round. orvOio V^ht*e ptavtona heat 
record with a pa s s eng er wu 0 mtantu and 4 ate- 
onda on Septamhar lltb, 1904, wb«n ho tihvwlsd ahodt 
6 88 mllsa with Uajor Sqular u paaotnger Ua had 
alao made a dmlnota flight with Lieut Lnhm u paa- 
aenger last Septamhar It Is therefore qnlto remaih- 
able that he wu able to aoar aloft with Ltant Lahm 
for the flrat time this year on a machine which la 





Sin days aftUdho ^"wpe I* 
ntngHah <hiMMl wU tna^ fv liaheit idMQWPV 
Unto Btartat wtw h«S heonlght Us '*l4o 
piau ftoaa Parta U OalUa aapaotaUp tar tto pofiMf). 
made a amwaaital flight and iaadod on ^ antfMta 
abort. Tho ’’Antoinotto- IV ^ mueplnoo awd W 
Lothatt wu ao badly i 


attempt On Snnday, July Mtk. M- 
Blertot aroM at 8 A. U. As tho woOthar 
oondlUona ssamod tavorahlo, ho osaa- 
Inu his maehlM, atartad the jooter^ 
and. shortly aftor 4 A. it, mad# a flX 
taMMalmitt trial flight, droling tar 
9H tnllu ardaid Calais wd Ita 6K- 
Tirana nnd landing upon tba cllfl from 
wUeh he wu to ttai 


toon u tho ran had rlaea, ha tanmadl' 
ately cllmbad Into Ua seat had tba 
motor staitsd, and, raoedlng It to tita 
limit shot up over the Ulagraph wiru 
and atartad oS ever tbe etralt bead 
log dlreeUy tor the Bagitah shoro. the 
start ocenrred at 4 88 A. M. 1?is air 
wu plur and a soqthwsst breau wU 
blowing. Tho torpododwat dsstroyar 


Tin AT TOIT KTXl, TA., Ot tWt ITTS. 

In the air nearly an hour and a quarter withont mla 
hap The Uma ot tha flight wu 1 hour, IS min- 
utes, and 88 seoonda Tha neat day ha hoped to 
oomplatt tha croaocouitry apead teat to Aleasadrta. 
Va, and hack, a distance of t milM each way, hot 
owing to a strong wind and afterward to a balhy 
motor, due, It seems, to a stoppage to the geeo- 
lloe feed pipe, no flight wu attempted Nor wu It 
possible to make a flight on July 89th, for after tbe 
wind had died out at Fort Myer, and when be wu 
about to start, word wu received from AleianJrla 
that a very strong wind wu blowing, and so it wu net 
thought beat to attempt tbe flight 
Late in tbe afternoon of Friday, Jnly Both, Orville 
Wright accompllabed a flight aucb u had nevtr been 
made before by any avlator—w flight which gives with 
out question to him and bla brother tbe title of prunler 
aviators of the world This ww the 10-mlle ap^ teat 
Bcroea rough, wooded, and broken country to Alex 
endrlB, Va, and back Tbe flight wu made witb a 
strong westerly wind blowing aorom tbe oonrse. The 
wind carried tbe machine out of tbe direct lira which 
(Oowoloded on pope 99 > 


the Cbannol, headed tor Bngland alsp. 
Aa aoon u tba captain raw Bloriet com- 
ing, be put on full speed, but wu aooh 
overtaken and paeead by the that- 
flying uachaaical bird Tea mtantu 
after Iwvlng the French const tho 
monoplane wu out ot ilghL Attar 
pasting the toipede boat, Bloriot flew 
tor ten minutes without itoertag to 
right or letL There wu nothing to go 
by and flying at a forty-mil# (dip without 
cempam or any other golds mnst indaU 
bava been a thrilling eenaatlon Attar 
about ten mlnulM of such flight the Bngllidi shore 
come Into the view ot tho Intrepid aviator Ho raeog- 
nlsed that the ttrong aouthwiot wind of about twenty 
mliw an hour velocity had curled him to the eoat- 
ward He wu haadlng toward Deal Aa soon u be 
found thki out, be turped to the left, heoding directly 
Into the wind, and toUowtag the oout tor two or thred 
milee until, when within a mile or two ot Devu, ho 
turned into an opening between tbe elllia. A strong 
wind caught him and awnna bla eomplataly around, 
but be maneged to make an abrupt deacent upon Mil 
able ground between the clUta, where n fellow country- 
man wu awaiting him and bolding aloft tha French 
flag The rnnnlng geu rad speller were damaged, 
but tbe aviator landed without hurt, although he 
dropped quits suddenly from a height of 6S tost Tha 
news bU been fleshed to Bngland tbat Bleriot wu 
making tbe croiaing and there were a oonalderable 
nomber of people on hand to witnaae him make the 
daacenL He wu given a great ovation and was takra 
by his nlrada to the botal immUlataly Mmo Bloriot 
arrived on the dastroyar soon after and added bar 
rongratnlatlons whan mat by bar husband at tba ptar. 










vm M ywMtti om>«( tbi grMi aonbM^ %k« w 
msk Of «*•• ta-wblA alMtrloltjr awj 
fe« kBMr iMW Um MMb* «« uw^ Is ilM Pula' 
iWtfUft Uafet Ura IRaamtad «ad dMeribaO, 7,900 
tuopi in ^onw4 oat dijOy, aaft oaidi tamp mart bo 
haadlod rtxtrfdw titnoo. flirty (oar Umdltaco imn 
an |p« TfdiM^ nUnbar (or lo ■nUI an artlolo Many 
ot tho lUMUnUfli ar* nlatltaly nnlmpoitant to tho lay 
inas> ap4 will ba oUminatad (rem tbia arUelo. 

Fhrt of all, no lamp mannlacturar makeo bla own 
bolba, rtnoo only aboot onatalt «r il i daa tli a o( tba 
gla« ptodvot of 

a laotoiT la of ^ 

t b • raialrtta 
atandard ( o r 
bnlb rnakla* 

POrtnnoa hara 


up to tbla TO- 
qoltanuat 
Tho bUb la 
fltrt blown Into 
a dtrldad iron 


tba nabt at 9 la u (orm tba tbinad la tba ibapt 
dartiod. tbara bala« aorarU dlflaroatahopad oarbons 
on tba markoL Tba ona in ganoral uaa la known aa 
tba oval-aaehorad filament. Formerly a pore Uaak 
eatiMa waa naed on which to (orm and earbonUe 
thread, but tba more recent method la to uae a com 
prtaaii low tamperaturn and than, after (ormlni, to 
earboalne tba thread Carbonliatlon raqniria high 
temparatara, and whan the thread cornea out of the 
oven It la pure oarbon, poeoeMlnn a higher reeletanee 
than any other known carbon 
From tho baking oven the carbona come out Jot 
black and about tw»thlrda of thair original length 
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baa boon produeed, an rtaotrlc ourrant la tnraad 
through tba carbons under teat tor tbe pnrpoao of 
heating them Tbe tempamture ot tho carbon ia 
gradually Incransed until a pure carbon boa been 
formed by the electrical vnporlcatJon of gae, derlred 
from gasollna Injected Into itao veaael At this mo- 
mant. when tbe dlameui under teet la burning at a 
high temperature, the emallent parte at the Alament 
are naturally gloelng with the greateet heat ThI* 
attracts the newly introduced carbon which depoatie 
iteoir In the parte nr tlie filament posteaaing Uie 
graatart temperatnre In thle manner the cavities are 
Ailed out and tho filament brought to au equal diameter 
throughout Ita 
longtb Whan 
the Alaineni un 


each filament 
haa taien teated 
and Inapeited It 



thrown away | 

Th* ptdls an lortla* iba alima I 

aU "■eaT by tho eao i 

mtu> (ormniat 
otbmnrlM. whoa 
Mbttd. tbay 

wtMOd not lota togothdr, filaiiiattao((lMtypolnfln> 
ar^imaaMrtadafiartoM|Amryoh«nlNiUeotton.rMuo- 
odlilradflwfldapneeaitagthUltllttaldrtatA Bythb 
flirpeort tb* rtitaon la 00 ^ M rofWTOfi. IMTlBg a 
yiMlw of poltfilpai,. M for clMoalm^ 
tUddr aiy VNUmfa fb^ fintd b aonlrtod tbrongh a 
fhoi db, ertdrgtng tfi ttm fOrat o( tbnad or rtriag. 
4^ ^fibot «as boM Imrtod ttoOngb a numbw of 
|af»Bta» nb og ^i pa l UtbA^H la Fmad on gpooU tor 


at« the ballw. Ptartag tbo tbioadod bniw a 

UHnn XAXn mm Xfiinra 

Oa account o( tbob abrinkigo and onoTtB ab pno- 
sun whon bolag (oroed tbnragh the die— and from a 
Itfiidd to a rtrlagy atate— tbe carbons are ngob )( 
enr, of oqual diameter tbrougbout their length. These 
weak rtwu an eorreetad by a prooeoa known aa fiaah- 
ing or tnotlag tbe object of wbicb le to mako tba 
carboH of naltonn diameter and reeletanee tbrongh* 
out thair longtb. It lo not manly a question ot fill- 
ing up tbo caTtUeo, OS tbo provision of a nnlform re- 
alKOBot 1ft tbo carbon b of equal Importance. 

OaffiOBB an trsolad la gloss Jan or rtass l ii obo- 
tybaUp-ogftfiaaM titrou^ tba aonr of tba Jan, 
thn^whMbfiyartMntladiftwa. Whaa tba oaorngB 


final test 

Milan aa tbs asoka of tba bsUa. ^ 

bulbe have been 
unpacked o n 
their arrival at 
tba lamp fac- 
tory, they an waabad Internally with cold filtered 
water to romova tba blulah cast which from a cauiw 
unknown te lamp makan eomoa In bniba and muat 
be ellmtaBtsd before an nndlmmed light lan be pro 
rand 

When the bniba have been dried they are brought 
In racks of fifty to the tubulating machine which 
first, by means ot an air-driven Jet of flame inelle n 
bole In the top ot the bnlb end when this hulb haa 
been lot In another mechanical noLket drop* a email 
tubs through a magailno chaonsi on tbs epoi hi the 
Ham that waa melted tbrongh Tbla tube and 
(OMMhidsd oa pops /M ) 
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A Kum rm or botabt o or r i tML 

\ nrlaiui iiipthuda have bcMi dtrUcd for the mooluiDl 
cal tranipiirtallou nf Uie Uip*oU or oillow ovariying 
Iron from tfa* itansvatlnc alto to the damp. A belt 
or a tray ion»i>ypr Is ordlwtlly employed TJnfottiin- 
iilrly the bell ruoTeyer, vhlle eflldaot, Is somewhBt 
rxpenslye to InsUII and Its maintenance le costly 
>khlle the tray conveyer lacks sufficient capacity 
111 order to overcome these doAi lent lea a novel typo 
of transporter has been devised by an Bnclish engl 
liner Mr A R Oroasmltb, of Kettering Northampton 
Hi has evolved a rotary type of conveyer, the general 
prim iples of wblc h may be gathered from a reference 
In the front page tlluatratluna 
Prior to the adoption of this system the method 
ass to drive a cutting through the ore bed, along 
which cutting railroad tracks were laid, so as to en- 
able the ore to be diiraimd straight Into the cars. 
The greatest dlfllLUlty experienced however, was In 
the removal of the callow which was Invariably token 
out by hand from one side of the cot, and transported 
by wheelbarrows running over temporarily laid planks 
to the oppniillp aide where the dump was formed 
The adoption of large steam exiovators, however 
railed tor a more expedltloui moons of dealing with 
the spoil anil ns the conveyer did not meet the sUo 
alien lo the boat and most economical advantage the 
rotary system was Invented 
As may be seen the transporter Itself cooiprlsss a 
huge wheel gn feet In diameter, built on the prlncl 
pie nf a bliyrle wheel The rtm le so designed as to 
offer a flat table on the horlsontol face whlih mea» 
ures <1 feet 8 Imhes In width and whlih la made up 
of ^ Ini h steel pistes The vertical support on the 
Inner side Is also built up of Vk-lnrh plats 2 feet In 
depth with a diagonal strut extending from the lower 
end of the outer face of the vertical member to the 
outer under edge of the horlsonlal table at frequent 
Intervals around (he periphery of the wheel, to In 
sure the rigidity and strenght of the structure In 
the center of the wheel Is a light steelwork hub to 
which the rim Is supported by 214 (111 top and 112 
bottom) 9(, Inch steel wire radiating tension spokes 
disposed tangontlally In precisely the same manner 
as In the ordinary bicycle wheel, those spokes being 
kept laut by means of eye bolts at the rim 
The lower extremity of the hub Is carried on roller 
bearings The mounting and balancing are such that 
the unloaded wheel despite Ite weight and slxe, can 
be turned round by hand without effort The wheel 
In mounted npon a substanltal pedettal carrying the 
driving mechanism, which in turn Is carried on a 
heavy wheeled trolley, so that the whole machine con 
travel up and down the cut In either direction as 
dsalred, upon an ordinary track Horsover, ihs wheel 
con be rotated In nllhor direction according to the 
forward or backward traveling motion of the machine 
Probably the two most Importaot features of the 
plant are the loading and discharging facilities re- 
spectively On the bonks where the steam excavator 
works Is B special form of mechanical hopper This 
U circniar In form and conslsti of four essential 
parts A central annular dlak built up of mild steel 
plate % Inch thick by 8 feet In diameter, forms the 
bottom This Is revolved by means of under bevel 
gearing Around Its outer periphery Is fixed a ve^ 
tlcel stationary steel guard 2 feet In height by ^ Inch 
tl Ick completely Inclosing the revolving section, ex 
cept at that point opposite the annular table of the 
conveyer wheel which Is the discharge opening. 
There Is another annular shield or ring 8 feet 9 
Inches In diameter disposed around the bosa of tbs 
icniral hopper mouuling This ring Is only 4 Inches 
III height and Is used to take the end thrust eff the 
s< raper by mesns of which the material Is shot on to 
the rotating transporter wheel This scraper or plow 
has Us outer extnjnlty smurely held hy one end of 
the outer vertical wall of the hopiier, and stretches 
dlagonslly across Ihe revolving base plate so that Its 
opposite end bears against the Inner thrust ring. 
The plow Is 8 Inches In height The hopper U ms- 
rhanlcally driven from the mechanism of ths .traus 
I>orter wheel so that when the latter IS slopped thS 
revolution of the hopper Is also broogbt to rest 
'When the steam excavator bucket deposits Its 
ebargo Into the hopper the material ta swung round 
by the revolving base until It inmes Into contact with 
the diagonal plow, which deflects the stream of hat- 
last on lo the transporter wheel through the opening 
lit the outer vertical wall of the hopper Bbonld • 
greater mass of material collect at tbia opening than 
the conveyer wheel can succeeafiilly handle, beoanae 
the daflectlng plow Is only 8 Inches In bsigbt It ridss 
over the latter, le carried round again In ths hoppsr 
and la then shot out Thus the hopper eon mslntnln 
a itesdy, uniform feed onto the rotating oonveyer 
wheel Indeed, the nnlformity At this dtsebtrge «on 
otllotes dne Of tbs most Important tsstnres of the 
Invsnllaitt nod Is directly sttrlbntahle to the design 
pf tbs haffipsr, sines Its dladhOrgs An bs fdnptsd to 
thfl capacity of tht oosvsyer to a ntesty By dsasp- 


Ing the excavated MataHti Bnpi hlto th# hoppsr.in- 
stead of straight oa ta ths whaat. thsts Is M dMjtprh’ 
once of tho load as ths shook of tbs ffiwvsl dump is 
absorbed by ths hoppsr and Is ant tilt by ths wbsSl 
owing to lU fleiiblUty and tbs tact that ths rtm la 
not connectsd at that end of tbs caatUsvar Nor egn 
any blocking snsua, such as, tor iMUhcs, Is oftan 
the case with the ordinary type of hopper, especially 
whoa dealing with wet cl^ 

Another eqnally taaportOBt fOatnrs la tha means of 
d'seharging tha material from the revolvliifl conveyor 
wheel at ths dsslrsd vet. This eomprtaas a small 
plow which can bs ssslly and rsadlly movad and 
placed In position at any point of tbs annnlAr tnbis, 
even to a point well bsyond tbo dlsmstrloal potlUeo 
of tha hoppsr or in exesa of ISO dsgrsss. Tbs plow 
Is mouBtsd npon a carriags and strotehas dlscsnslly 
ri^t across ths width of tbs ylm tabis Tbs top 
edgs of ths wheel rim Is annnonitsd by a T bar and 
there ore a series of roller carrlsgss arranged to run 
m It and to which tbs plow and a K Inch wire con- 
trol oord aro attached. The Innor point of tbo plow 
holds itasU In position against this bar and cannot 
(KMalbly move. An angle frame serves to keep the 
plow face rigid and at tbs, angle a borlsontal wheat 
,ruiia on the T-bsr, being ki^ there by tha preaeurs 
of tbs ballast, and also sorvso to take tha bask thrust 
against the outer polqt of the plow In order to pM- 
vemt drag and to raduee friction tbo plow carriags Is 
moonled on small wheels which sniags with the sur- 
face of ths ravolTlng annular table of ths co n vey e r 
The control cord Is supported by carrisgas mounted 
on hordsned rollars engaging with ths T bar and may 
he varied In number ns desind, but which Insure ths 
cord pssstng In a ssrlss of hhort taagsnta to the drtv 
Ing station. From this point slthar hy paying ont or 
winding In the cord tha poalUOn of the plow can be 
set wherever desired, while the conveyer wheel le In 
operation Ths conveyer tn Ita revolution carries 
round with It the earth It hoe reealved from the 
charging hopper nntU it comes Into contact with this 
scraper which deflects the material oS tha table on 
to the spoil dump, and the simple means ofvvarying 
the position of ths discharging plow saablsa,tha ipoll 
to be distributed evenly over m wide ana. ThU Is s 
noet Important consideration In many plsoes, such as 
at Corby since afterward tbs spoil dumps are rs- 
clslmed for agricultural purpooea, which Is an assy 
matter when the waste has been evenly distributed 
In eH<b a manner oc Is possible by tbie means Ths 
nirihod of mounting ths plow and tbs easy angle at 
which It la set serve te render It very efficient In Its 
work, and ths wssr and tsar npon tbs ravolvlag table 
Is proctlcstly nil. In fact, in one Instance attar the 
conveyer bod been at work tor six montha contlnn 
nusly handling from 400 te 800 cublo yards of sandy 
material per day It was found that all the bloom bad 
not been removed from the platea of which the table 
Is built. 

The large conveyer wheel Is driven hy a Itk Inch 
cotton rope which runs la a groove provided at the 
lower end of the vertical member of tbo rim table to 
which the spokea are attached Owing to the abaoBoo 
of Intricate mechanlem, chains, rollen, Idlers, and 
so forth the power required to drive the lootaltetlon 
Is vary small The wheel, inolodtng the bob and plai> 
form, weighing 7 tons, Is cirrled open a herisental 
cantilever arm which In turn la carried In trunnions. 
By means of these latter the arm, togsthar with the 
wheel, can be raised and lowsrsd to any deslrad Isvsl 
eitbor to suit ths excavator shovol or te permit rail- 
road trains to pass heneotb to and from the jnhMs. 
Ths heavy pedestal frame upon which ths v^le Is 
moonted Is fitted with a turataUs, a very easnait^ 
arrsngemmit which permits tbs plant to sa^ har- 
row cuttings standing obliquely tbersta, Indepondont 
of the direction of travel As the whole runs 
upon B three-wheel track It can be easily -niAdo to 
follow eldeways in the track of the axoooator 'ao -it 
xbU Its way Into ths bill, as wall as tOHow ft and 
down ths length of tho cut. A small botlsr pod stspm 
engine boused on tbo turntable ixrovlde tho wlMe-of 
. the power tor driving the hopper and whadi an irall 
as propelllhg tha conve;^ along Ha traOk. 


Boms cases of apparent local paraUrala aro Mgned 
or slmulatod. For example. long aftor a bnAen ana 
Is hasled, tbs patient may assert that bs Is nnaUo to 
use tbs arm properly It is then tbs duty of the phy 
xldsa to find whothor a real paralysU oxista, and 
whersk Blectrictf outfpy may be oomparod to psychl- 
ral energy, OA hattsry te tho tealn, ^ wlyo to the 
ntrve, and tha dsctrlo ban, for example, to tha bub)- 
bar moved. A mnaels eoBtrsem whsh A iBradle opr- " 
rent U applied to the oerraspendlag aelve. If the 
muscle on the aOseted gMs of the body rsASta w 
strongly ns the fl o rr mpflnd tui masBle on tbs oppasifa 
Bide ths partial poralyBig is ffimdfltBi. U mm*) 
om ths wBBBdBd aids idsctl Ism ■s w a* -** luk tm-fth - 
IB a > 

tbs mpHie 4»-l^ ‘mmii Plii fitm 


Iff at ^,pf .aaBpwht^ sbch^it.^ 

Who BtaxMshsoA >000 8Br lllotss‘ 

Tho tfOt HarbMisad Tff, bga bdtimha 

an anapol fonctiCB sM U4s fair td hocoms oomM^ 
the Bom^tad Daytgr of thp hiotar beai, thok ^asS tm 
Saturday and iaaday, July 17th and Mfh. Ijisvs 
were twdw glartsm gad pnfy two failed, to 
ono of which was naftirtqngtoly horMl and fpillt 

A start waa mada at 10 SO A. K op ths 17th trcih 
tha pisr of tho QroMont >itU0Ue OInb ot B«r lUdgo 
In New York hay IB parthrt wdathar Which coAha 
usd throuritout tbs run, bsing tvsa calmer oa BlHidar 
and iBtormptsd ogly by a alMkt squall that aftoramnL 

Ths “Kltoliiqaa.'' built sMolally tor the roos apd 
l a anehad cnly four days hafom, was the djsd 

aweh .tha most poFoiful boat qrisnd. havlM a 
honopower BterHag motor, while ths "JeosphUiOi’’ 
which tahmod lint, thcfogh an ludi loaggr, has 4 
'Inohso lepd beam and tmly onotbird of tho Pcw«^> 
,hetiSg sqnimod with a S64mnsiwwer JIgar oB^oo. 
The tonMr was saepsetad to hoot all rocorda fOr the 
course asd' bade fair te do B0.holBg out of alght ahsod 
et'tho sseood and third heals when thay won hull 
dowB ahead ot tho rest bt tho float, and It was most 
unfortunste that aha ohonld ha*a bssn so tnitcally 
loot, kesu sympathy behig Isit tor bar pwaor and 
craw, who wore fortunately rsoousd anhurt. Tbs 
“Kltelnqns” was OS the Bow and Piga lightship in 
'VlBayard Bound whan a stippsgs of the gaaolino phm 
caused ths angina to haeloBn through the enrhurstsr, 
setting lira to oil In the hllgs. Bfforts to smother the 
flame wars fruiUsas. sad the onw wars eoospsUfd to 
abandon their veeeel. eome talcing to tha water and 
cthera to tha satoll dinghy carried, which would laly 
hold three, only Just In time before the goaoUne tank 
exploded. The “Joeepblne” was thsrsfors the tint 
boat to onso tha lino at Marblshsod six hours after 
tha burnt boat had been stpOotsd, at 0 88 P IL on 
Sunday, her oOclal time tor tho IM mllee run being 
SS h 1 m 48 a The eecond to arrive was the ‘Tflm- 
rod,” the smsllast boat entered, only SO foot S Inchas 
long, with a IB-horaepowtr Atlantic englno. which rw 
oeivsd quite an ovation and has besn highly com 
nisnded, and would have been higher oa ths offidal 
Hot hod obe not lost an hour In putting In at OOttage 
City to replenish her tasoHna supply The "Blmo II, ” 
which flalsbed seventh, was the oOclal winner on 
Urns Biiewones, the latter being figured on a omnplt- 
cstad pnmortlon of snglns power to measuramant, 
the la 34 feet S laches long; 8 feet B Inchas bsam, and 
has as IS-boraapower Standard motor, and bar cor* 
rected time was 16 h. 14 m 68 a out of an oUpmd 
time of SO h 88 m 86 s. 

ne OnvMS Bwpplenseirt. 

Perbnpo tbs most disttnguiahed physicist ot our thno 
Is Prof Svante Arrhenius. A splendid portrait of 
Arrbsnlns appears on tho front pogs of tho currant 
Bunuuxirr, No 1768, and mention la mode of his 
rsmarkabls solsatlfle work. Mr Rufus P ‘WUHsms 
writes on an snclaat duododmaJ systesL How a gar 
dm seat can ha mads la told by Mr A. C. Hiwth. 

M KenosU toUs how oloetremsgnsts may bo oalon- 
Mad It Is a wall rseognlasd fact that our prssant 
railway systema are vary ipadsqnato to tho dwiaada 
of modern troOe. Many lafiway man have gtodlsd 
the qnesUon ot retOfm wUhofit findlnp A satlsiaetorr 
■mutton Tho latssg proposition Is that ot tha wall- 
kaown Barlln puhiming. Angnst Bohsrt. Mr Scharl’s 
plan la-fuUy dcaorfbod and inustratad In tha curraaf 
BoMRJDtKBT Lieut John O ioisy writes on the Mca> 
aum aarthquako an4 Sha ovcBts preesdlng H. flNgry- 
ent nmambai4 fha tdd-fBShlOnsd gtasp ^Obs bi ftMt 
a taw ■chMhdwi Md A wtalchsd sxlstnoa. In Its 
place Ws a|0w use fhs aquoriam, whlA is aflaptad to 
tha CMiaMlPBa tt ptsdaa Hf*. and whlA )■ aa ufiorm 
msat fa afly yoag^ Bsms wmamsntal BAsa that mn 
bs kspi la si^AB' are snpmsratsd sad do- 

■crihod bir Bsrtlmld KoaftlBg. Maria Pprloo Irihi bdw ^ 
Unit caa ha canaod ami p m sa r ve d . -faoUtaa Ap a 
oeuparafMly smalt ffirOop of stficatoe flUthmHg h a * ' 
hy tho fMt Yhat they eOBfaia imfegf ad- ha uffijai a al' 
constltBttt That they play On ^pdriant purt In tho 
anmsmy of ptaata is aot hy Aof. OL M. WNt. 

A ruiBaolhr rspatt flaolbiB wMh tho trade affifl 4<Ai^ 
mefoe of ^eeappMOua (PhrthfolK eUteo 
lathmy npalBg ftom Mifamha, in the Bop 
' haiie,miBhan«M,MmlhwtotheaiiMhwOphfli^^ 
polaV hat heua oader cBiitsBplatfnh,|^ diOiiA 
yesowiilUd. TlUa mSbmat. for wfach 
ardmo hOBjofloy heaigplaead f» 


arftehoniyfloy heayptaeadt^ 
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WHor dt'ilM J te t wlu rKi 

i; Mr cotr ruittii lor mUbb tm to glT« non apuo 
row TtfoBUjo Mw«r to thto oaootUB lo tbot Um 
■iMtIl room to oxttt » dOBM M to tlM WUOB ot tbo 
jMItW &i tM rnpoiMloB ttat o giurotlaiio ogo «i 
Wm tad k» OBOtM wi , for, M Mr TosbIbc ■total, 
svotaHr JutUta tho ooboIuIob tluit nwli • 
Wttcgr irtita ta Mr MOkto oad Mr Cotutabto tara 
dtawa, Mr, ‘McOnHoogfa’i oontrllratloo tonUhoi no 
■OtatlM to tta proUiot. Howaror. It eonUtni o hint 
Mr. VtaalBili eolenlotloa ot tta nnmbar of A'o aneaa. 
torn la iMoMt opw tta oaaompttoa ttat tlia two nam- 
tan of ovorr narrlofo omoBc hli pmgnilton bora 
taiB totaUr opraUtail Bowarar, tad aoma of ttaaa 
oooiHaa cartals a a oaa t o n to caamon, a radnetlon In 
tta aoUtar ot A'l onoaiton vonU ramlL Aad look* 
ioff frcta Mr. MeOollougit’i polat ot rlaw, which ahowa 
trail tta hull aatohar of dcocandanta ordinarllr fol- 
lOtrloc lo Oatnaiml ■Onaiatlota fron oaa coopla, wa 
can luUr imagliia ttat tba narrlaga of dlotaat ralo- 
ttraa oooBta with oaMiapaetad froauanoy 
Ithiwa. N T BoaoT Kiao 



To tta Bditer of tha BoDwrina AmcaKua 

la ragard to tha qnaation "Hew doaa a bird aoarf 
Hta wrltar baa a tbaorr which ha baa narar aaaa In 
pHnt 

loma writan claim ttat a aoaring bird utlllaaa an 
aaeaadlog cnmat ot air which baa bean oaoaad far 
■oma obatroction on tta aarth'a aorfOca in order 
to maintain a practically horlaontal line of flight 
Tha wrltar baUaraa a bird oreatea (fay tta dIapUuw- 
mint of Ita body) a atrong awell or upward praaanre 
of air which doaa matarlally awlat it In aoarlng 
dirbt 

Boatman know that a awell la created off each alda 
Of a awlft moving boat A certain dlatanca back of 
thia awell la a trongh, and following a trongh a 
breaker oppaara. A toll round bow will drive tbie 
■wall nearly at right anglaa from the direction the 
boat la moving, a vary aharp bow will aend tbla awell 
■way aft Thaia awella are all created by tha dia- 
plaeMant at tba bow of the craft and tta direction 
of tta awell will be governed by the atapa of tha 
how and tha apeed of tta boat Water being a aolld 
madlnm, a audden dlaplhcement Will cauaa a bulge 
In tta water near the dliplaeamant for It muat fot 
low tta llnaa of leaat raalatance, which In thla caae 
moat ta upward and outward 

A Mrd flying through the air moat dlaplaoe an area 
of air equal to ita body Air being an aitramely 
alaatlo medium, an obJaA Ilka a bird'a body (with a 
toll braaat and a hollow or concave aorfaca In tha 
body under the wing) paaaing through it will tend 
to oomproH the air and drive a large portion of it 
cotwardly and upwardly practically at right anglea 
to tha Una of flight Thla comprmaad air wUI In 
■tantly expand largely In tha direction In which It 
waa driven by tha dlapbcament The upward and 
outward axpanahm of thla cnrrant will create prac- 
tically tha aame awell In tha air aa the boat created 
on tba aurfaca of tta water Or there will ha a high- 
praaaura araa onder tta wing aaeking to expand in 
ararr dlraetlon If tha air above tba wing la nan 
tral and tha air nndar tta wing la eomp r a a aed. aay, 
two tolumea In one, tha expanding force upward will 
ha T pounda to tta Inch. If tha concave aurfaca of 
tta wing flu the curvature of tho awan, aad tha bird 
advauoaa Ita wing vrall toward tta front of thla awell, 
Ita wing will tare a pitch of at leaat 10 dag. down 
ward wltb tta borlioa With a alight contraction of 
Ita moaclaa (invUlbla to tbo oye) driving the wing 
backward agalnat thla air awall, tha bird will ha 
eapaUa of keeping up a apeed anfleUnt to eaum tba 
angla or Una ot oxpanalon to toUew langthwUa ot tha 


W>an muwttlhr contractlan can no longm Itoap up 
the iiirmaarr BiMd. tta wing wtu drop backward to 
tta tqp of tta awell, or tta avrall will ontrun tta 
Wtag. tta Mid wtu fban be eompalM to flap hU 
w^ga g.fhw ttaw, they wtu act aa prapallen to gain 
w iiMll Ita wtag can again taka 
M>w at tta ^ " axpandlng air 

jAi of aU taavy adarlng Urda 

MUftathtak to ta fmHmtatod (note tta pallcua for 
tuiaia att Mr iwlft. flapping-wing Urda, 
MtataMtaita tava TWf ■bur Unaa Tta goarlng 
Mi Mwt hMaaU drive targe awella 
to tta uao of fligkt, wwio the 
italv drtva tluir avtano tar hack* 
M aytag k^igga tq ttalr aation om 

ta tta Wtar^taWI' ta!ta taken tata aon- 
iM M 


AnhMnrlcM 

tta Utd fata Ita miiaeutar piuh «» tta air awall, tand- 
tng to driva tha awau backward Aa tta air cannot 
expand npward through Uia aoUd coacava part ot tta 
wing. It ta drlvta tmclcvrard by tta naw forming awall 
toward tta roar edge of tha wing. Hare tha flexlUa 
tlpa of tta taattan give way to tha expanding air 
and turn upward. Thla tanda to drive the wing for- 
ward through tta aprlng of tha teatbera aa tba air 
aacmMa npward at tha rear 

It la hoped that aoma ot our aoronautlpal frtanda 
who have tta neoeaaary apparatna will experiment 
along tta above Hum and give tha reanlU ot tbeir 
flndinga to tbo ever anxioua inventon aa thla may, In 
tha end. raanlt In a practical flying machine 

W Palm Beach, Fla. C N Nxwcoua. 

■LUtlOOHXMlOAL AMAUAXATUg 

TO the Blditor of tta SriairrunQ AMsaiceo 

In racant yaata It baa bami discovered that there 
are large areaa In aoutham California. Nevada. Ari 
loaa, Naw and Old Mexico which contain vast depoalu 
Ot low-grada eanda containing gold valiiea averaging 
from |1 EO to t7 flfl par ton Many ot tbeea depoelta 
an of unknown depth. Tta value# are mkroacoplc 
■od than ta no method at pment known to the miner 
by which the valuea can be profllably extracted There 
an alao Immenaa ladgea and even mountalna of low 
grade on, vary nfractory, whlcb cannot now bo proflt 
ably mined. Tha aca baaehea from the lathmne to 
tta ArcUo contain vaat depoelta of gold bearing aande, 
but no practical method la known of recovering the 
foM, which la flna and flakay, and which cannot be 
■avad by tta uaaa] gnvlty davlcaa. In addition to 
thoaa unworkad gold flelde, then an In (^Ifornla 
many mllea ot river beda containing dabrta and tail 
Inga from tba placer mlnea, theae tallinga contain 
gold to tha amount of fl iwr ton, thla amount being 
a low average, and tha tonnage la beyond compute 
tion The valuea an too alualva for extraction by 
any of tba atandard procenaa ot gold aavlng 

In Alaaka tban an hundrada of mlln of beacb and 
river depoelta containing vaat euma of gold which la 
beyond tba reach of’ tha miner In the eanda ot the 
Noma baaehea tta mlnera probably left $100 000 oOfl In 
gold bacaoM tta ridlea would not hold the line beach 
gold, and they knew ot no way to aave the mlcro- 
■coplc value# whlcb an aaaoclatad with the particle# 
ot black aand 

Than la ancogh geld In theae variona dapoalta lo 
furalah ample cotuaga for all natlona for a century 
and It may Interaat the raadara ot the BctEirripiu 
AMxmciaM to learn aometblng of the attampta that are 
being made to break Into Nature a aacret itora of 
wealth 

Bcorea of gold-aaving macbloea working on the grav 
Ity principle bava been conatructed Id a vain endeavor 
to aoiva tha problem amalgamating davicea have been 
triad, but the impalpable valuea will not adhere to the 
amalflam aurfaca. and whan tba particlee of gold are 
larger. It la found often that the gold ta emtted or 
ruaty or oily, ao ttat mercury baa no aflbiiiy for It 

About twenty y^ra ago taata wore made wltb a 
devloo ualng alactrocbemical prlnclplea (aoe page SOE 
vol 1, Procaedlnga London Inat Min and Met ) and 
tha naulta ware vary aucounglng Tta aclance of 
elactroohamlstry haa made wonderful etrldea in the 
laat decade, and lately tha problem of aavlng tba Im 
palpable valuea I have mentioned baa been approached 
In a practical manner by varloua experlmentara 

It baa bean found that tba amalgamating action of 
marenry in greatly lucraeaed In the preaenre of elec- 
trocbomlcal condltlona, and devicee have been eon 
etructad to utlllea thla tact In a commercial way Tbn 
bottom of a alulue box to covered with a copper sheet 
or plate, aultabla electrodea (anodaa) aro arranged 
■0 ttat they may come In contact wltb the eurbee of 
the water flowing tbrougfa the davtoe, a aolutlon con 
talnlng a daflnita amount of mercurh) bichloride la 
added to tba water, and a low voltage generator la 
connaotad with tba anodaa end tba copper plate 
(onthode) Tta mercury frmn tha solution Is dapoa- 
Had in Ita nascent form on tbo copper plate, forming 
an amalgamating aurteca of tta higbaat state ot efll 
olaney Tta electric current paastog througb the 
water (aleotrolyta) cleana and brlgbtana tba gold, and 
aU nafavorabla condltloua are deatroyed Tba mlcro- 
•oopM IbM particles era coated with mercury while 
in auapanaloB. and the cataphoretlc artlon ot tta alec- 
trie current, aided by gravity foruea the valuea Into 
an amalgainatlng contact with the mereurlal aurfaca 
AU valuea aM dapoaltsd in the form of amalgam, 
whiM adbarea tanaelonaly to the plate by tbo alaotro- 
plating action ot tta electric enrrent We have an 
daatMlytlo which Is smooth. Arm, tanaclone 

yet alaatlo aad vlacld. Tha amalgam la not dtalodgad, 
aad tta moreury doaa not “flour" All tta alectro- 
citeuUM) proaenaec aaatat in doaniug the gaM, fore- 
lag It to (ta pMto, aad hoMlag tba rasattlng amalgam 

A eafrwt with' a voltage too low to produce akhork 
’M unfMlanl to gtva raaalta that ata nwnraioaa. tta 
^•Vtto M ai atolM* tto potaaeg would naw ba 


■napactad, Ita oast Is trifling, and any alactriclan can 
make tba Inatallatloo Tat (ha paroantaga of sitrao- 
Uon Is so high that ordinarily tta tunin gs contain 
no valnen of Importance 

Judging from numetcas testa ttat 1 have witneaaad 
there eecme to be no retuon why sleetrochemlcal amal 
gamatlon should not prove to ba the key which will 
unlock the vast hidden reeotireea of Nature and open 
mining flelda and mlnlug operallona wbhb will etllpao 
all efforta ot the past Electrochemical pro c eaa o a have 
alio been uaad In conuerllon elth Ilxivletlon and cya- 
Hide practice and the IIuil of Irentuieut reduced from 
24, 3fl, and 72 bouri to 3 hours white the extraLllon 
haa been rataed to HE per cent 
flan Joae Cal BiMiia Eiij^wnarii Cjuutr 

TBS TSBSIRIIAI, OSIOUI OT TBS BOOK-A nOTBgT 

To tba Mltor of the Bcivvtii'Ii AueauAN 

In yonr liwue of July l7th 190» yon reprint a letter 
from Prof Pntteraon of the Ltniverelty of North Carm 
Una regarding the lurromiial origin of the moon, 
agalnat which 1 am obliged lo protest Prof Pattei* 
■one views are no doubt Jualined by iiplnlone here- 
tofore adopted, but are quite Inodmlaeible In view of 
my recent dieioverles regarding the origin of tta 
planets and aatellltes It Is now proved (In A. N 
43081 that nut one of cur planets waa ever detaebad 
from the sun by rotallon aa very generally believed 
elnco the time of Laplace and In the name way that 
the aatellltes conid not have been detached from tbeir 
leveral planeta * 

These cunLluslone wero first drawn from the exact 
lalculatloos based on Hablnots criterion which la 
simply a formulation of the mechanical law of the 
conservation ot areas that enables us to compute the 
rotation period of the sun or any planet when the 
globe In queetlon Is Imagined expanded eo aa to flll tta 
orMta of the bodies revolving about II 

But not content with showing that the planeta and 
satellltea could not have been detached by rotation I 
afterward worked out a rlgoruua mstheuintlcal proof 
of (he procesa by which tbn latellllea had been cap- 
tured It was thus proved beyond doubt Uiat the 
■atellltea of the solar syaicm had originated by cap- 
ture and at one time moved In Independent orbits 
rrouDd the sun Jupiter s aatellltes are therefore 
notblng but captured pluueta Though Ibis Invwtl 
ghtlon la one of extreme generality I carefully 
avoided reaching any couiluslon In the rasa ot our 
tcrrcotrlal moon till the spctlol clrcumstani as of the 
lunar terrestrial system had been InvMtlgated It 
was then found (1) That the mmm could have been 
raptured by the eartb quits as easily aa any of tbe 
aatnllltea of Jupiter and Baturii could have been cap- 
tured by those planeta In fart tbe probability that 
the moon waa captured, like the other latellllsa, waa 
shown to be literally in/lnllr to one by rigorous calcu- 
lations btaed on the theory ot probability 
(2> On the otber hand an Independent Inveatlga 
tlon based on other phenomena showed the probabil- 
ity to be in/Mta to one that the earth could at no 
time In the past have had a rotation auffli Irntly rapid 
to detach tbe moon Tbe details of theae mathematical 
iovrotlgatlona have been sent to (he Astronomlsche 
Nacbrlcbteo for publication and will appear very soon 
It to Bufflclant therefore to aay that the moon never 
had a terrestrial origin and all thla terreatVIal spacu 
latlon Is wlthont foundation In my papers I have 
carefully examined the celebrated researches of Sir 
(leorge Darwin and shown that be was misled by 
accidental colncldencea Aa the moon never was 
near the earth, but to really a planet whlcb came lo 
us from celeallal space (see eablcgroin ot May Z4th 
In tbe Aetron Nachr 4335) we shall havs to give up 
all tbe old vlQwa abont the former rapid rotation 
of tbe earth. In the same way tbe mathematical In 
veatlgatlon recently published by Prof Slbbtor of 
tbe Dnivenity of Wlatonsln In Publication 107 of 
the Oruegle Inetltutlon (pp 61-67) on Tbe K»ta- 
tlon Period of a Heterogeneons Spheroid ” to Invall 
dated so far as concerns application to our actual 
earth All tho bodies of tbe aolar aystem have been 
coptured, and not one of them formed by detachmi at 
troni the central masses which now govern tbeir nio- 
tlons Besides tba Invaatlgatlons above referred to 
a turthsT paper on this subject waa presented to I bn 
Astronomical Society ot the Pncifln June 25th 1909 
T J J flPE 

Luna Park, In tba suburbs of Paris, is a oewr enter 
prlss laid out after Ita Coney Island namesake at a 
cost of ISOOJWO Tba Temple of Mirth to packed wltb 
the usual queer contrivances euch aa human roulettes 
xlgaag steps and torpedo floors The aceiilr railway 
electrically run, haa tnnneli and caverns Sbooi.liic 
tbe Chntoa" to anotbar familiar attraction One »f 
tta aanaatlons to a reallotlc representatluu uf (bn 
Jtomntown flood which has remarkable clcilrUal 
eSacta and which onea uaad to thrill Coney Island 
Tbara la atoo the Infernal Wheel and man) ni'.cr 
attraettong. 
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TO eBBoramu-ur rniii mm. 

The eeoompuirliig antnvliii llliwurmtei an la 
KtnIoiM end ueeful horotogteal noralty that baa 
I ntly been perfetted br an BncXab Inventor Ur J 
H Overton and wbirb la deatrlbad aa an Bmplre 
• lock Aa tbe name Impllaa, It le a univeraal time 
piece tor not only doea It five Ibe rorraet time all 
over the woild but auppilea In a glance tbe dUleranea 
In tbe timea between all plaooe on the eaith'a aortaoe 
and tbe rorraet mean time at any town or place In the 
eaattrn or weatern beraliphere Moreover It dam 
onetrateu the actual rotation of tbe earth on Ita aala 
In the twenty four boura aa well aa the actual apeed 
of the earth 

The I lot k la made In two Hlaea and patterna but the 
pilndple of dealgn and openttlon la fundamentally the 
name In both Inatancea Tbert la a terroatrlal globe 
inclined at iHi degrees similar to that naed In 
achoola and aultably mounted The diameter of this 
glove varies from 3 to 4 Inihea according to the also 
of the cloth It completes one revolution about Its 
axis III the tourae of twenty four hours In the nuns 
dlieitlon as the earth llaelf revolves Parallel with 
(lie equator In a fixed rlug dial upon which are In 
strlbed tbe numerals lepicaentliig the twenty four 
houra with sub-dlvlalona the houis from 6 P U to 
G4B A M being engraved In black and from 6 A U 
to G4G P U In red to distinguish the twelve bouts 
before and after meridian 'Ihe meridians of 
longitude are IG degrees bpait When any meri 
dian le adjusted to Ita own mean time all the other 
meridians dinote their own mean time and each 
meridian will tontliiiie to do this loiiocti) throngh 
out the twenty four houia In order to determine 
conveniently the time at any dealred spot on the 
earth! surfaie relative to anotbir point such aa 
New York Miera li an adjustable and movable 
guide fitted with a pointer which turna with the 
globe and whereby the time la Indicated In the 
hour ring just as the hand of an ordinary cloik at 
any place This guide le held In position by means 
of a small knob which enables It to be tuined In 
an eaateily direction without moving or changing 
the position of the globe and It ran be set over any 
town where Ibe (hronuephcie la to be permanently 
used Aa an example the clot k la Installed In New 
York and It It desired to ascertain the lolative time • 
In London when It is 12 noon In the fliit named 
city The guide la set to elup ovei New York and 
the pointer Inclbatee title cllys mean time Tbe 
guide la moved eaatward until It la brought over 
London and the hour 4 48 I M le Instantly ahuwii 
on the ring dial The guide la then turned eaat 
ward and brought over New Yoik upon reaching 
which point It will stop and click denoting that 
It la over the place at which It la adjusted for 
peimanent use when it again Indliatea correct New 
York time Tbe golds It easily adjuated to atop 
over any part of the globe where the timepiece la 
pennanently need 

In the second type ot ebronoaphera the Ur 
reetrlal globe U of R Inches diameter and It Indl 
iHlei the rslatlve llmoa between any two pIocMS 
In Ihli roae tbe globe ehould be eocured In the 
iiiHiiner later explained before the guide la moved 
For Instance the chroncnpheie le permanenllv need 
In London It Is I o clock there and It la dealred 
to asceitalu what would be the time in Pekin when 
It Is 1 oiIcMk In Vienna The pointer Is set to 
Indicate 1 n i Icn k In I ondon and tbe gulda la 
brought over Vienna The glolie li then tuined to 
gather with the gnide by means of tbe milled icrew 
at the top of the sphere until the pointer Indl 
(Riee 8 01 lock on the hoar ring By tightening tbe 
milled screw the globe la then secured In that po 
sllloii so that It will not revolt e In either direction— 
east or west — and tha guide le then tnrned until It li 
cxeitly over Pekin Instantly tha pointer Indlcstee 
the Pekin time on the hiur ring when It le 8 o clock 
In Vienna The top sciaw It released and tbe golds 
Is tirrlid eastward until It It brought over I ondon 
when It suis The milled screw at the top of tha 
globe le released and tbe latter rotated in an eastarly 
direction until It stops ttaelf so that the pointer once 
moie Indlcatea actual London time that Is I o clock 
plus the minutes that the experiments have ouupled 
In determining the lelative times between Vienna 
Olid Pekin . 

Tlie globe mechantim Is eo designed that after die 
Vlaoemenl from local lime in oider to carry out any 
sneb inveatlgatlone as are deacribed above It will 
when brought by the hand back to the local time 
atop Itself In the riiiect position for the pointer to 
Ind ato arinal local time once more It desired the 
guide aan be easily sdjueted foi merely permanent 
use sa In the smaller model Moreover It required 
a suo attachment can he fixed In position whereby 
the height of tbs sun In degrees above tba borlaon 
If shown tar ovary day of the year This fitting ran 
dan the dock eapable of more extioslvo naa In sebotris 
and colleges The total haights of tha tw« modals 


odMmnc AfiMMWswn 

m U lad UM iMtaB MpbaUvrir aa that thig •» 
Mpy but a amall odea tt Is only haatiiaiy to feaar 
In mind that tha (ulda and tha fileba most be toned 
la an eastarly dlraotlon only and when acttliig Uma 
to agarciae cars that the gntda be over tha place St 
which it la adjoatod tor parmaaeat naa and that tha 
globe bas been tarned eastward nntll It has cobm to 
a atop 

For aeheols and eotlegea tba elook le eapaedany nae* 
tul alnoa It enables one to demonstrate In tha eon 
rreto the dally rotation of tbe earth from wait to east 
the dlltaranoa In time arising from such rotatiim cor- 
responding to tba dtflbranea in longUtnda that la IB 
dag longltada asst or went one hours dlffereBM 
or fonr minutes for each degree east or west of tha 
standard meridian and tha exact ralatlva position of 
rvc>ry place In tbe world and Its aiaot positlan at any 
time In relation to tbe light ot the ana that la by dig 
or night aa wall aa certain phases of solar phenennana 
by means of tha sun attachment Tha clock nqnlras 
winding only onto a weak and Ita steadlneis and 
accuracy In running are distinctly notloeabla fMtnras 
It ahonld prove of markod ntlllty to stoamehlp and 
railway comptnlee as wall aa to othor comniarclal 
antarpriaes having an extenalvo trade ova r asas 

TO mvunAS ass m imbt. 

h rom time Immemorial the seagoing vaaaal whsthor 
a creation of wood and honp or of iron and stoal 



aftor sMton* «i to tha ptoMat tat MtaMh It fa 
eftoh aash o« tito ]to#a ot M alto aa «piM Safi oilmr 
gabdOY palatad Bwopaoa otatt. to sag oottaUi «r lta| 
alinoat hotveraal naa to China, nt M havh aga, Bow 
can aaat aaks Urn Chtoaaa sailor oad tho OfipHf- 
aloa Bight 111 tho toto ot ImF* la stUI naaa afloat 
among onr own aiamiin meoning as tor fOrmard to 
tha ship aa pesgitia Tha Alps of tha Oraetm find 
Roniua prasarvad tha ‘MyO” os thoir bows, sad a«N 
rlad a dtotlngulshliig amtdam or fignrahoad (porio- 
Moa) at tbs bow whUa thalr tntotory daitlaa wort 
gcnaially gtvmi a btllot at tha aton All thaaa t» 
aela had thalr dItUngnlahist davicat and flgnra h wd a 
In addition to which those named after monntatoa 
and rivsra had a lion or a erooodtio roapaatlvdy 
palntod or oorvod In rollot on olthor how Nambota 
of rapraasnUtlMia of tbeae may ba aaan on oM ootoa 
A apodal olaaa ot Pbcenldu Tiaaa la had a fignrt- 
haad repressntlng a heraa tad wtro thorofora known 
as Mppi tho Idea ot riding over fho pN as on boras- 
back being avtdastly tba origin of too adornmoat 
It la Interesting to noto that la the yaar 112 B 0 
one of thaaa flgnnbeadf was tasad thrown up on too 
Mat coast of Africa and brought to Mtnfi itrong 
c Ireumatantlal orldanot that aoow early PbmnloUn 
mariners had already donblad tba Cape of Good Hope 
Ramming being the most nsnal form of attobk 
among tha andents In thdr om ongagonento tha 
bow decoration often took the form of toe head ot a 
ram or ot a wild boar tha wall known batting 
tactics of these animals rendering the flgnra vqyy 
appropriate 

Whan Rome In the days of her decadenoe lost 
toa command of tbe sea tha meat tartnldablo navlea 
wars those of tbe Scandinavian aea robbera the 
tomooB Vikings Tha term Viking by tba way 
has nothing to do with tha BniDab word king as 
is often euppooed, bnt la derived from vtk, a creek 
or fiord and lap meaning tha son of Tho word 
thus should he translated lbs eons of the fiords' 
—a very good dtaoriptlva name for these Norse sea 
rovers Their vaMsIs — the famous long ehlpo— were 
adorned srHh fflgureheada Bnt the Viking*! eon 
ceptlon of this form of ship ornamentation atarted 
from a standpoint qnlta different from that of the 
ancients It was not ao much a distinctive dealgn 
or a reitgloua emblem Its Intcmtlen was to strike 
terror Into an enemy What form ot reasoning led 
np to It la well dascrlbod by Bartng-Oould to hla 
Btrange Snrvivala and Supcratltlena” 

In tba Bgll a Saga an old Icolandto cbisf la said 
to have taken a poet fixed a bona a head at tbe 
top and to have recited an Incantation over It 
which carried a curie on Norway and the king and 
queen when be turned tbe bead Inland it made all 
the guardian aplriu of the land to fly Tbla post 
he fixed Into the side of a monntain with tbe open 
jaws turned toward Norway Theao figures wero 
called aitfeiloap* The aUh-etaap waa primarily 
toe bead of toe victim offered In aaoriOce lifted up 
with an invocation to the god to look on the mcrl 
floa^ and In return carry evil to toe bones of all 
who wlahed 111 to tha sacrificar 

Tha figurehead of a warship waa dsslgnad In 
Uka manner to atrlko terror Into the oppononta 
and aoare away thalr gnardlan apIriU An loa- 
landic law forbade a vtioel coming within eight ot 
too laland wltoout first removing Its figurehead 
lest It ehould frightaa away toa guardian spirits 
of tba land 


Sbovlag Ubm rlag MaHrarkaBdorelMk ead aia utaakaMt. 

has preiented heraeif as on almoot buman todtvidu 
allty to tha eyea of her crew Froid the earliest 
ages those little dUterances between craft ot tho same 
type wtalcb are only perceptible to tbe trained eye 
ot toe seaman wars racognlied to ba Inaufflclant to 
distingnlah one Individual Alp from another Henea 
Alps ware variously ornamentad and namad by thalr 
owners and eommandcra who fraquently adopted ona 
of toe numerous daitlaa ot heathen mythology u 
■apeeial protector of their veesel Ad of those who 
Intrusted themaelvas and their tartunes to Ite keep- 
Ing Aa In almeet avory brAeh of antlqaartoa rs< 
aearch wa look to tha AolAt Egyptians tar the aarU 
eat Information a tha sablact Thaaa woadsrfnl ps» 
pie ware amrag too very first rseordod eooA travd' 
are and Alpballdtof wUh town had at a early data 
quite attained tha proportlana of aa art kfamy of 
tbeir boats wars alahorately painted and daooratad 
and among thalr dacoratlAi tha figutshaad steiids 
out somewhat promloAtly Tho aaored ibla toa letua 
Ad the pbmals were tasorite daalgns aometlmea 
placed A tbe raised A Prow ttaelf and at othora 
rather bAlnd It m in the as lllpatiwted Note too 
hugs ays toot b painted a tto bow lust hAiw the 


Hera thA we Ave tbe rattan d fire ot the Vik 
lag figurehead Ad the annned repiwIuctlA of A 
old drawing In Strutts duAlcle of Bhi^and* 
Aows net only a flgnrahMd of tlib period but 
art Ally a atth etoap la oombt AtiA with It 
It b obvIoA tAt tA word head comes directly 
from toa wtfk-etMp and although tbs AvAt ot Chrla- 
ttenlty sAllshad I ha ArbaroA form ot wltohcratt 
wblA It Aempllflod yet the figurAeod and hsnM 
too head' af tha ship ramaln tarma la eoAtant as 
tn tbb day In toa drawtog is t arred to It will A 
obsarvad that toa atonal tCTminatas with toa 
bead opd aaek of atma AbMl whlA b prabaUy 
IntAdad tar a drtgA Thb tUralow moaator hA 
thraya hsA a toTorito amUam la aU afito aod bum 
CblA to Walaa It both of «UA wldoly aoporatod 
MoatrlM 11 ooea^ a ptmabMat pesUton la too 
oatloaal heraldry la aU eomip b ptobahlr hM bsM 
UkA A toa symbol ot alalftoloat power oAabta of 
laflbtliig evil npA too h«AA riM In too BlUo 
tA dragA b mlwa^ yapfsoAtod la tob light, fihd 
Ha wlBA torpAt fata, daws, and firOAontlag rntrato 
rAdar It tarmlAUa la "too air above, too aaith h^ 
ueath, w la too waton uador toa Azto'* WHta too 
aifb-^oag theory botora a wo aa wtfl sadar stead 
tA Old SeaAdlnaslA aaawovara baiag vtoy paptbfi to 
ttt UA A a Sgarahaad Tba dragOBi too^ fniA (to 
powof VA obd frovNotly adfiptod A g anita df 
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A PartUl SalB(l«« ol «k« P wti lt af 
IMa-Vtatoa. 


I Im umblHin of tela-Tlilon hu long been a tarortto 
Hill «li1i pnicrprlslng InTaatora. Tbn manj talp 
plioiograpblc opiiaratua vbioh have been made fcaown 
In tlic rounw iif the laat tow yean are the outcome 
(It (heir indeaTora, But the tranimlaHlon of pbotO' 
Kiniilm (Iruwlnga, nnd handwriting over a telegraph 
wire Ih liiromiinrably more eaay than the InetantanW’ 
oils rendorlng of the moving ubJeitB eltuated at the 
traiiHiiilttlug etatlon 

II In Inin a Bolutlon of the problem could he 
nliiinptMl on the very principle underlying the oolp 
HiriKtInn of theee tole-photogruphlr apparatua The 
vnrIouR Hnctlona of a pirluro would be prodwu^ — not 
Hiixisetvely ae In the toae of tele-photography but 
Htiiiiiltaneouely ae well aa Inetantanoouily, without 
anv lag and would betorae vlelble Immediately with- 
out any photogra)ililc prnceee. There are two dlflb 
(ultlee In the way of a practical realization of thle 
Idea viz. (1) the extraordinary coetllneen of auoh an 
milUt tS) the NlugglahnniB ur Inertia ot the vital 
organ itf moat HjatcniH viz the plioto-elettrlc selen- 

Mr Priuet KnliniPr of Berlin, well Known for hll 
Invciiilunu In the tlcld of wlroleaa telephony and teleg- 
raphy huH Buiineded In perfecting what la probably 
the flrat dPiiionHtrallon apparatua which may be aald 
nitiinlly to tuifvc the problem Tho writer haa had 
iin oppnrtnnlty ot Inepei ting thia cnrloua machine 
linmedlalel) bofuie 111 bi Ing aent to Bruiweli In or 
dpf then to lx- denioiiBt rated before the promotera 
ot Mie I'lilvci-Hiil Fxhlbltlnii planned for next year 
In foil a loinplete nnd diflnUo telo-vialon apparatna, 
(natlng lh( trifling auin of one and a quarter mlllioa 
dollnni lx to lie the ilou of thle ezpoaltlon The 
dinionetratloii aiipuralue haa heeu produced at a coat 
of Ilf'iO and hy reaaon of Ite more elementary con- 
etructlon lenda ItzeU only to the reproduction of 
the paltern (onelatlng of fii]uuree arranged In differ 
ont comblimtiona 

The pattern U tlirown on a screen bung on a wall, 
which w n-oii la a aquare divided Into Vt aquare aeo- 
tlona nrhlnd each of fheee aottloni la arranged a 
highly aenaltlve aelenUim lell In whUh b) a no\el 
pruceaa Inertia haa bn-n eliminated an far a« poaalble. 
It thua rcapnnda Inatantaneoualy to any variation In 
IlKbllim it la rxiHuaal to 

At tho rnelving abitlon le arrangud a almUar 
ecreen, divided Into tho otuno nuralasr of aectlona 
each of which commiinbotca with the vorreapond 
Ing aectlon on the treniiulttlng atreen 'While the 
actual system uaed In tranamlaalon la kept aecrel 
this much may be staled that a highly aenaltlve inir 
ror galvaiioineter rptnuverts the flucluatlona ot cur 
rent prodtnod by diicfuatlona In lutnlnoua lutenalty on 
the trunamlttlng airpeii Into corresponding light varl 
otlnna An aituniiilatur battery Nuppllea current to 
ifap li It tUlun < In lilts 

As stum IIS a perforatid pattern la Inserted in the 
projoior a tPlegrapblc reproduction of the pleture 
oppenrs ut the veiy moment It le thrown on the trana- 
milting atreen Tho elugglabnesa of the cells haa 
htpn utiiiome In suih a degree that the telegraphic 
plituri will rispnnd practically Instantaneously to 
liny mol Inn In fait a reproduction obtained at moat 
In n few iiilnutoa with the pboto-telegraphic annuw- 
tus so far miistruclcd Is hire athleved In s fraction 
of a Hpciind BO that anveral pheaes of a motion ran 
Is rcpmluccd within u aernnd 

It Is hard to renllrp what an amount of laborious 
work boa been eippiided in constructing even thIa 
loiiiparatlveiy simple apparatua In fact emh eeo- 
linn with Ite selenium cell and mirror galvanometer 
dpvlip Is BU liislrument of prorlalon In Itself while 
(he lliml apparatus will be composed of 10,000 ele- 
iiienis of the same kind Bach selenium cell will have 
III he umiiid personally by the inventor, who never 
Inirimis this work to anybody else 


Drawn glaas la constantly bemmlng more widely 
implnyed In iiiAi hine conatrnctlon because of Its ex 
tiBordluiiiv Hlnngth It Is little affected by sudden 
(haiigp nt tpiiimraluro and reslals the effect of Are, 
heavy loads md violent ahoiki Teala of the effect 
of loade elinw Ihc great Inllueuce of the tbIekneMi ol 
the ahcpt of glass a varlatinn of 1/2R Inch produclug 
B conairterablu (.hinge of atnngth Olosa broken by 
mcrluadlng (xhihita iiunicroua cracks radiating from 
the center to I be edge In regard lo the flre-reelatlng 
qualities nfflclnl tests are made et Breslau by the 
following method The gbiss Is flrat heated during 
87 mlnutee, then II Is sprinkled 1 minute, aud recelvea 
the Impact of a strong Jet of water for S mbiiitSB. 
me gUga to required to show no craidi mder this 
treatipeht Drawn glass Is easily cleaned and trana- 
uiUa Aurh light It la raaito In aheeta ahont 11/3 
laohPH thick measuring about 9 by ib Uiehea and 13 
by It liKlew nnd capable of aiipporllng. rcMpeotlvely, 
39^1100 and 30 ooo pounda per squar* Incli. 


tn anon m x«i vAm 

svaK 04(000. 

The oocooii«akiflg habit to go edanwa ^itit lit- 
■seta, that there are only ednfanttvaly few epeetos 
that do not posaesa It ta some tm or tMhar It 
amounts almply to matOng Oae ot a oaUraiy anrs- 



llon, which hardena and toughena upon espoture to 
the air 811k la a common lllnstration and the spl 
drr web Is similar, though spun from the posterior 
ot the animal Many Insects spin this thread-like 
onbatance, others iqiread the saliva aa a coating 
within the larval cell or boring, stUI others make an 



A broken aiwt of blue mad daaber wasp and the 
larva, pupa, and oocoobs token from ib 

Tbsaualattuwwkoriheailshwssik Tbsoxsoisia, Wixva sod pmk 
imnit-llkii, tiM work of the fsU-gnwB ■■((ni sad vtiUo 
which Ihey so Ihroogh thslr taithcr tnoafOnatUun. 

independent parchment like cocoon within the lar 
val cell Many Hymenoptera as the heee social bor- 
neto, ants mawm wasps, etc., commonly emplor the 
lost method Many species of most orders nae the 
salivary aecretlon as a glue, and remarkabto lUuatra- 
tlons of this can be seen In caddis fly cases nader 
water, for the saliva Is cold waterproof when bard- 



ittfarr-wss.^' 

'Tito iniikt)«g.of •I#**' 

mDo dtoto bot ossto to bo it:aaaB(a«« H 

,tbo mpd own) wmkpo In tbMr tartol b^st. 

n ooMon to 'spaa 'wtobto tho mad oeU, HHilto all 
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tor nmit bulldlag and U a maapa ot protaetkm atfalaat 
tholr si wm iso. 

The bard, oempaob dartiile, and watsiproM mad 
aeets of the mesoa waspo, eupsrlor In OoastruotlM to 
tbe mere hardening of mnd ^ togStbor sAon stolpbr 
was always a myttofy to tbe writer tmUl after waiah-‘ 


The waap makes certain off motloas with Us bead 
eloso to Its work after adding the mud la Its proper 
place, and It was evldsnt that this was a gluing epsrw 
tlou tor tha purpose of bolding together the partlotou 
of earth Upon closer examtoatibn, Immedtotoly 
after the wasp had flatobad a portion of Its work, It 
was found that tbe day was allidrtly sttohy, as It a 
viscid material bad been mtosd with ft. Ulndtag 
where the wup obtained Ite otoy, I promred a Ut 
of thto, end forced It together on n emooth aurtooe 
in enhh a way that It would be under no etrafn end 
would naturally adhere, then dried It oarafoDy to tbe 
air, and fonnd that It by no meant made aa atrong 
a anhstonce aa the wasp's nest Another experiment 
was to drop part of a mnd nest Into hot wator, and 
the other part into cold water, and note the remit 
The latter piece merely softened but nanelned totoot 
after aoaklng for nearly half an boor, while the other 
In part disintegrated, thowlng the pretence of the 
eallrary eecretlon thfough the otoy. Upon taking a 
place of this diaaoived neet and forming U as tha raw 
clay above mentioned was formed It wm fonnd that 
the material adhered tor mere strongly whm dry 
The salivary secretion, therefore. Is prohably through 
the elsy snd within the cells ot certain spaetoo, and 
makso the Itotog thereof. In whet manner, howarer, 
tbe small and slander-hod led wasp esn secrete -'sufl- 
elent saliva to glut together the numerous purtlcles 
ot Us bulky mud neat Is beyond understonding. 
vyaterproof animal glue In vary amall guantlUss, 
mixed with clay or sand, makes a material hard to 
surpass for tbe pnrpoBa nsedsd The clay nsst ot n 
species of Odynems saddled on a twig or vine to tha 
woods to almost like a etope, end even harder than 
many eandstonea, and le Impervious to the water 
It to dini.ult to nndeiutsnd hew tbs little warns oen 
burrow out ot tbe cells when mOclently warm 
weather has brought them through their tn^onna- 
tions. 


A» BlaeUfe Oeezreyer. 

A new method for deMruetlon ot rate by the eleetrlo 
current has been lately put In use by the munlelpel 
eleetrlo station of Charlottenhurg, near Berlin. Tha 
method to a patented one, and le Invented fay M Ton 
BIsderhetm. A apeolel kind ot trap on the eleetrlo 
system Which wu constructed to ^d to gtvo very 
good reeulta. The current nSed In thto ease to three- 
l-hose enrrant, working et a tension ot 130 voHs, 
wbloh voltage seems to be mlBelent to kill the rata 
Direct current at 330 volts can alse be employed. Tha 
anlmeli to be destroyed, rets, mine, eto,, ere at- 
tracted by belt and enter the trap. By doing thto they 
close a circuit wbloh turns on the ourrmt A eat of 
wires le arranged m that they come in oontact with the 
anlmato. The cnatorae ere killed Instantly There to 
DO apprectoble combuatlon In tha present devloe 
A number of eppitonoes of thto kind can be mounted 
together In e large bos At the alectrta traps It to 
Bdvliable to uas a method ot a qwclal ooataet Which 
Is put on an4 ringa stt eteetrio hell or Ughto e- hung 
ee that It can he aoUoed when to raadlhat the 


Te I si i Ugatolk Anearieh# josue 3|Meilaat re to s l e tw ii 

AmeHmui (^ro^tua eia easity WflsHagUtohed froto 
OaUolan aa<l ftuato ^rofawm by..|hej»etton of eolort 
leiu altrio aolil. that to ^''say, i^d whl^ to not ooh 
ored yellow by ntoroaa fnmeac '1 m aeld jihouid hkva 
a deastty of L« mud aheu:^ hasa hsea freed from nt- 
trens vapor hf heottoa a ^"arta. 

parto ot self end ^trotouat asr mike4 Ih a tiyllrtrt- 


Tha mlxtuie to rtutoaa vkAutto for a taUnto or tktot 
Ameriaaa patoatoUm etoamaaa- vtotot ootor, vrMl* tha 
arid npoa. wblsh tha eU fleats honemeo yeftaw . 
eto» and Bgtotoa ptorotoma, on qtoSabatoan^.fut^ 
yeitmyitod^fho.aciM hoeomag hroWa.-^toM«pH^, 
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Wbw troUlQg stook, ohoiM oar Oio Itte in n gM- 
tnv*, tlM not tiMt to triad out from tlia (attjr part 
IswiBUy entebao lira. Aa a mla tha tat la orar- 
baatad and buma Baratr. and many afforta to put it 
out, whan takan from tha oran. fUl 



BOmi-IOTTOXXB BXOUIVa PAX 


Tha aooonipaaylng lllnatratlon abowa a vary olmpla 
way to avoid tbia. In tha pan oaod for broiling la 
placad a parforatad talna bottom mada out of blaok 
Iron of any tbleknaoa Tba edgea ara tumad down, 
any one quarter of an Inch, forming aupporta tor the 
bottom, Thla talee boUon ahould be noarl* Cio csme 
■iM aa tha pan. Oa large pana, of uiurae, tha bottom 
aboaht be braced with atrlpa of Iron, to prevent warp- 
ing from tha heat 

In aarvtoa the anvt melto, and runa down through 
tha perforations to tha bottom of tha pan No matter 
bow bot the lire, the auet will not catch Are aa It la 
protaelad from the llamea by thO perforated bottom 
which acta Ilka the aureen of a mlner'a lamp The 
bottom can anally be removed and cleaned and the auet 
In the pan he emptied out. 


to Ita nsport Two plaeaa of tahtng ara proanod. 
«M with a half-inoh outalda dlaaatar, and the other 
a halt-4neh Inside diameter Tha tormar la noothad 
down with emery p^ar, so that It wlU aUda easily 
Into tha latter A section of the amallar tuba U out 
to form a pintle D, and three pleoas X of tha latter 
tube ara fitted on to the plntia, tha whole being aa- 
onred to the half tuba a by means of icrairs. whloh 
pass throutf the aectlona X and are threaded Into the 
pintle O Before the pintle la mada fast a collar X, 
cut from the larger tube. Is mounted tharoon between 
tha upper aectlona X To tha collar X a Ing O Is sol 
dared. A detail of this Is shown In the drawing, and 
It will be seen that the baas of this lug la silt to form 
two aats, which ara bent In opposite direotlona, and 
curved to fit the aorfaoe of tho collar X Thia ron- 
stmctlon provtdea a broad surfaca for soldering and 
Is made naoeosary by the fact that In use this point 
Is subjected to a great strain Between the middle 
and the lower aaittona X a sleeve H Is mounted to 
slide This sleeve Is also cut from the larger tubing 
A pair of lugs are soldered to this section, to receive 
one of the links of tha laiy tongs between them It 
will be oboarved that tba Issy tonga consists of pairs 
of links attematlng with single links, tha latter being 
the ones with the plain holes. The links are held to- 
gether by machine screws, and Jam nuts are used to 
prevent them from working loose It will be observed 
that the nuts for tha canter pivots ara on one side of 
the Isxy tongs, while those for the end pivots are on 
the opposite side 

At the opposite end of tho lasy tonga tho links mn 
nect to a pair of alcoves of the larger tubing which 
elide on eeitlon / of the smaller tubing Sections of 
the larger tubing are fastened to the tube / by means 
of screws, so ss to form shoulders thereon Soldered 
to tha lottom at tba tube / la a strap X which la bant 
to form a eemlclrcle Tha mirror la eupported In a 
wire frame L, which la bent to the form Indicated In 
the drawing The upper ends of this frame are fitted 
wltb bolte U, anidered faat Tba threaded ends of 
them bolte paea through openlnge In the ende of tha 
atrap K A light eprlng on each bolt and a nut to 
preas tbla spring agulnat tba strap K provide sun 
riant friction to hold the mirror at any dealred angle. 
The hand glaaa may be slipped into or out of Its holder 
at will 


muiixg BBAoxxT yos m haxb blam. 

A vary uaefni adjunct to the dressing Ubie is s 
small mirror, supportad la su( h a way aa to permit a 
person to view the aide or back of the head without 
having to bold the glaaa in the hand The writer 
after aearching the city over for an article of thla 
character, was forced to make one for hiraaelf The 
task was not a dlfilcult one, and dlrectlone are given 
herewith, which will enable anyone who knows any 
thing about the use of tools to make such a bracket 
Tneiead of having the mirror secured permanently to 
tha bracket, It was decided to make a holder In which 
an ordinary hand glass could ba Inserted at a mo- 
ment’s notloe. The bracket Is lUoatrated tn the so- 
oompanying drawing It Is of tho laiy tongs type, 
oooalatlng of a serlea of brase links Joined together 
after tba manner of a terryboai gate. Theoa llnka are 
all of the aama rise, fi inches long and H Inch wide 
Bach of tho links A Is provided with three holes, one 
at tha oenter and one at each end One set of links 
Ig provldod with tapped holes at the ends only an 
other set of equal number with tapped bolei at tha 
canter only, and a third sat of equal number with 
plain holes only 

m tho and which Is secured to tha wall, or the 
drsassr, a half round ptaoa X Is provided which 
eotudala of a IH-taioh braaa tubs cut in two length 
wise. Flataa O ara soldered to the upper and 
towar ends of the plaoe B to provide lugs, through 
whkA the sorewB ara paasad that seoura tho brookat 



k almple electrically heated coffee pot can be made 
as follows 

Procure a round tin can of nbout two quarto capac 
Ity This can should he about 5 Inches In diameter 



AX XUCTXIO OOTTIX TCT 


and should be open at one end The open end itaould 
be round and smooth ao that a wooden rover can be 
easily fitted Into It 

Cover Ibe bottom and sides of the can wltb heavy 
felt, sticking It on wltb shellac Put on a layer of 
olertrtclan's tape over the felt and slick a piece of 
fiber or cardboard on the bjltom Then give the whole 
outside of the coffee pot a couple of good coats of 
shellac It Is vary Important that thla part of the 
work be well done since If the can Is not 



properly covered with felt, the heal generated 
In the coffee pot will be ceodurtod off ao quick- 
ly by tba air, tbat it will be Impossible to boll 
wnter In It. 

Tha next step ie to make a carver for the can 
This eover should ba mode from hard wood 
ahould fit tightly sad should have a small hole 
In It to allow steam to escape A standard 
waterproof lamp socket should be screwed to 
the inner side of the cover eud the leadlng-ln 
wires ahould be brought out through small 
bolte drilled In the cover tor tbat purpose 
Buoh wlrs should he brought throogh a seprir 
ate hols, so as to avoid pcMSlbilltlte of a short 
otrenU, sad wheiwver there are live metal 
Paris eare shoald bs token to Insulate them as 
It Is very easy to gel a abort circuit where all 
parts Ara exposed to steam 

Ttis Hgda frost tho sockst theuld be con- 
nestod to a srrew plug by a aoifable length of 
Mtfitarluap cord. 


J*Aim m Tjn sm MAM 


and Bhellao to keep the si 


The oolles pot to now completo, and all that to rA 
qolred Is to fill tho pot with water and ooSee, pnt tha 
cover on with the lamp projecting down Into the pot, 
and Mrew tbs plug Into the handiest lamp soeksL 


Nearly every person at some time or other boa 
wished he could stretch a shoe which at a particular 
point pinched the foot or Irritated a com It to not 
necssaary to go to s staoeinsker to have the leathsr 
slretcbad It can eaally be done at home by means of 
u shoe tree of eultable tonn upon whitb an enlargw 
ment to formed at the neceeaary point The enlarge 



meat muat adhere firmly to the tree and must be of 
such a nature that It can be eaally molded, and that 
It will not become detmhed from the tree when the 
latter to forced Into the shoe A material answering 
all these requirements Is ordinary candle wax Baal 
Ing wax might he used but the candle wax to prefer- 
able aa It will nut Injuro the tree, and as It Is eaalsr 
tn manipulate The eiilnrgement to formed by drip- 
ping a Bultablo quantity of the melted wax upon ths 
tree at the dealred point, and molding the reanltlng 
excreacence Into proper shape while the wax to plastic. 
It adhrrea to the tree with remarkablo and nnexpectod 
tenacity and owing lo Its waxy nature tends to Blip 
easily Into the shoe wllb the tree The shoe can ba 
Bli|d>tly moistened at the troubleeeme part to fsclll 
tats the Btretcblng aitlon 

TABOUAXT KABI TkOH AX OXlOX CXATI 

The eccompanying llluitratlona ebow how a elmpls 
(rate need In ebipping potatoee or nnlona can bs 
readily coiiverted Into a tabouret or flower stead 

A crate such aa shown In Xig 1 can be secured from 
any grocer or from s vegetable dealer Tbo aides and 
ends of the crate a bleb are emnprised of slats tr> 





OOXXOX OXWX CAATB AID THX ASAABAXeXXUT OF 
THX ILATi. 


ranged ss shown, are fnateaed at their comers by a 
long Dsll passing through holes In ttac ends of tba 
■lato. 

To (-oustrncl a tabouret, the nails in each corner are 
withdrawn and the slats being m-pamted nre then 



B IX AX OXlOX OBATI. 





taken uid nllpped on th* ulta. and arraaiad aa ahown 
In V ig 3, tb« long ilata forming a Croat and Uia abort 
Plata arranged horlioutally Aftar tba alata baro bam 
Riieiubled, tha point of tba nail ean be rlratad boM- 
iiig the alaia togotbar, and prodnolng an artlola of 
rigid conatruettoa aa ahown In the photograph. 

Tba aame can bo atalned or palntod at a Mnall coat. 
Vilille the alata are fairly wall paned, tha appoaranoa 
of the article can be Improved by planing tba alata a 
trifle more before amembling them 


k TUI 0A1I IlADIl 

ar viLutn i ■ xEaiti 

A friend of mine who hatea to eee anything go to 
aaete haH foiiud an excellent nae for old tin cana 
The rain plpna or leaders of bla bouse are all borne 
made, and built up of tomato cana. Ha claims that 



A bZADXB KADI OF OLD TOT OAII. 



ovtr tba ctbar polUg an wtO. Tba ooMa an w wl w d 
at ona and by aaana of geimr agros to thn teg «< a 
board hangar wblob la provldsd on tba nador aids with 
a row of books propmlF odood to anpgort tha Shirt- 
walsU or otbar garasnta, ons alosivdda tda otbar, 
without crumpling them. Tha cords sm fastanad to- 
gather at tba oppcdlta md and are provldad with tiro 
loops for engagement with n book Caatenad to tiM 


Sim dgtf % ^ to tla.gMWtl 

Id df pd^Ub^ Ob oOwr matgUW. mtt' 
kaaf ot|t tib ~ ^ ‘ 

this dsvidn bda bdsn u nda ngwnrd or tlu|n,>nnMi 
and lun fllmd dn gwinl anadotadd. 


hook houa the hanger in Itn highest position, os 
troted, whllo the other Is need when the hanger la 
lowered for tha pnrpoM of hanging or removing a 
garment. The hanger may be raised or lowered at 
will by operating tha eorda . 


wlra II ge«e. Id toohen Ipikg. TUd this denbM, add 
wrap abont the flstnre aa iUnatratadi BendtUM -fraa 
ends outward, and aat Into tba nn^ aida of a loiia 
papartaok bead or similar artlola u In Fig. I. Thtt 
arrangament, It neatly eotaontod. wtQ nppoit tbp tabs 


I KXTXOD or mUKO A oou. 


If yon own a oorkacraw of tba kind Ulnstiatsd, jm 




they ere much more aaLlaractory than Ihe ordinary 
gnlvanlxod Iron leader tor the reason that they were 
thickly (dated with paint on tbe Inelde as they were 
built up (an by cau Tbe first step In the operation 
was to remove the top and bottom of each can The 
■older WM moiled oil by placing the cone on a hot 
stove After the tope and Imltoms dropped oft one 
end of oach (an was expanded slightly eo as to re- 
ceive the end of the next can which was fitted In, to 
a depth of about a (quarter of an Inch Then they 
were soldered together and as an extra precaution 
the longltiKlIiial aram of each was re-aoM«red ao aa 
to ( lose an) leek that may have boea sprung during 
the process of removing the top and bottom of tba 
(an To Increaae the atrength of tbe lender the cans 
were so arranged that tbe longitudinal aearai of the 
sncvesslve aettlons were staggered oa shown In the 
Ulnstraflon ao as to form a symmetrical and regular 
aptral running around the leader Rach can aa It 
woa loldervd to tbe leader woa painted on the inilde 
wall with a thick coat of paint ipeclal attention being 
given to the Joints After the leader was completed 
the outside oleo was protected with several costa of 
psint 


OOgTIVIlVT HAgeil roi THI OlOTBU OlOgIT. 

■T BOS. T a HUCTXS. 

The B( cfluipaiiylng Illustration shows a hanger, fbr 
shirtwaists and other garmenta, located In the upper 
part of a rlothcs ( loset to utilise ajiooe that Is usually 



waalcd The hanger te eo placed that garmetita hung 
thereon will not Interfere wUh (lothiog that la hniig 
on the usual hooka But It may be lowered wherever 
desired ao as to provide acceas to the gairmeBta thereon 
The board! are tsstened to the celling of tbe eloeet 
and aiw provided witb pnlleys apeior which Is a deaUe 
pulley te fmcive Ka own cord and the cord numiiig 


can easily remove the tightest oork without fear of 
BOllIng your clothea. After turning the screw well 
Into the cork, place the Up of the bottle under the 
edge of a table or dielf, then with the upper sur 
face of tho table aa a rest, lift op on the handle of the 
Implement, and the oork will follow smoothly 


ALAui rot lATTum or iLunia bai uoaniL 

My home la equipped with electric aparklng devices 
for lighting tho gu jets. The lyitam sa I found It 
had one serloun drawback namely, that In some mye- 
terloua way the ( urrent would become abort circuited 
and exhaust and rain the battery Upon Investigation, 
I found that a devtee could be bought which would 
give an alarm In Ume to correct tbe short circuit 
before tbe battvry was affected, but that the device 
was attached to and made a part of a spark ooll I 
proceeded to eonatmet one on the epark coll which 
formed pert of tha Ilghtlog system It la an axtremely 
simple arrangement and can be made In a few ralnntes 

Cut away the wood of tha end of the spark coll as 
shown at 1 In the Illustration so os to get to the ends 
of the core wires. Bend a piece of thin ebeet spring 
brass K Inch wide Into tbe ehipe shown at 3 Fasten 
one end with a screw S to the end of tbe coll Fix a 
platinum contact point to tbe under olds of tbe oppo- 
site end et 4 Under this contact plum tbe cowork 
Ing contact 6 Tbe contorts token from on old bell 
will be found oatlsfactory To tbe under side of the 
bent portion of tbe piece I secure a small disk of 
soft Iron < Care most be token to bend the piece 1 
so Bs to bring the iron against tbs cpro at the same 



Ume that the ooBtaot la made at tba plsUanm points. 
Arrange a small atop 7 to prevent the Iroa rising too 
far from the oore. The movement at tho caotaet 
poinU should not be more Uuun l/ld Inch, and the 
•pring of the piece I Ubenld be very light Place a 
■moll ball or buatr > at aftp convenient point to gtva 
the alarm, ‘nie should bo eonaeoted to the devloa 
as shown, one of tba peats on the eo)l Ig en hn b fit aa 
by InanlaM wlra to one of tba oeptneta aa at 9, tba 
oppoalto eobtaet • Is cenaaetad to obb Kda of Uhi iMit. 
Tbe return wire la emih««*etf to thh batit«g 7 an pe ^ 


In a gnmefnl curve It la eztremair atmple, and win 
uot prevent removal of the tuba. 



Not long ago the writer hit upon the following Idea 
for a rod threader tor quirk and accurate woik on 
rode from 1/16 to 8/8 Inch In diameter All one 
needs la a bench or blackamlth'a drill, with a thne- 
Jawed chuck Clomp the red to be threaded In tha 
ebuck of the drill Place tha die In the holder ea 
usual bold the die against tbs end of the rod to be 
threaded, and torn the diiU st slow epaed Thoaetry 
Ing this method wlU find It a mnoh qulcktr and better 
way than threading by hand In tbe nsnsl manner 


Dior UCHR KADI nox AW oa lAKF. 

ST a. A. yuaw 

Since gas ban supplanted kerooens for tllnmlnstlng 
purposes many quaint and highly prised oil lamp! 
have been put out of commlaat(m Tbsoe lamps may 
be changed Into attraotvo drop-ltmpt In the manner 
lUnatrated herewith. 

A center-draft lamp la beet adapted for the purpoee, 
but any kind will answer Tbe bole on top of the 
oil reoervolr le flrst soldered np and through the een- 
tral draft tube a small gas pipe le placed, with a 
threaded eud on top, to receive tbe burner Any 
mantled burner may be used Under tbe burner Is 
placed a washer, resting on top et tbe oil reae r vo t r, 
which keeps tbs burner In place. At the lower end 
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' Ikir. MtantS*' tvM M 

m( t» ■«»* ttm to Ik* rl^ 
, to M«r to surd* wwato tb* itok* bd> 
IM* to 4totoatota to tk* rtoto Airiottoa. 

tk* totontfip, aftor p to rtu< ^owr 
•»to»^ «hatat^ HUV-* LMto klU mu 
I t* < U M ■ ■ tortac dovswtoA B ii wi at 
lM*f« tk* toiohtoa tawd to* •■fth. and 
to* nftotor «*• cMlto* to art to* tori' 
aottol nddar aharplr upward to ordar 
to tosri* kla propar almUoto Alter do> 
tog tob k* flaw atoadUr took to to* atari- 
tog potot aad aroaaed Um Un* 14 atoata* 
and 41 aaeoada after Ibto paaatog orer It 
M toe outward loamer Deduotleg the 
ttaia of toe tom at to* far end of tot 
eeuna to* Urn* tor the 10 mile* waa 14 
' totootaa and II aaeoada. whioli oone- 
opOBda to a apeed at 4MB mite* aa hanr 
Sto* maaiia that toe Wrighta win reotlre 
g tMmiu Of fB,000 to addltfon to MB.OOO 
toey bid for aopp^rtog a hnan maohln*. 
The flight waa a»d* with Uent Baj. D 
roqloia aa paateageri and, aare tor to* 
potata meatioaed abore, waa uneTentful 
according to OrriU* Wright The pre- 
ol don with which he matotatoed hi* lam 
whll* fljtag over a raller 100 feet or 
more to depth on the outward trip waa 
remarkahlek and had not to* downward 
Wind onrrent canght him on the ratora 
trip, ha woald have aerompllahed thl* 
Joat aa welL The nndniatlon and veering 
out of the ooorie owing to the wind 
doobtltaa made a rilghl diminution In toe 
apeed Had there bean no wind the 
bratoen might hare made taater tone 
and obtained a greater bonna But, on 
the otoer hand, a flight under eueh oon 
dltlona aa obUtoed waa a far better dem> 
onatratloo of the poaalbllltlaa of the ma- 
ohtoe for war pnrpoaea, and toe filgnal 
Oorpa may well be proud of Ita flrat war 
aeroplane, which la without doubt the 
premier machine of the kind In the 
world tfrday 


TUOBT. 

( OoBciMled from pop* 88.) 
when the motor elowed down and 
atopped and ha again cam* down 
In to* OhanneL Although hla mono- 
plane atruck toe water rather more 
gently than on the prevloua flight, 
Latham'* noa* waa broken and hla head 
out open by hla broken gogglea, ao forci- 
bly waa be thrown agalnat aomo of the 
guy wlraa of hie macblne. Nothing 
daunted, bowerer, be haa aneounosd that 
ha will agalB maka the attempt aa aoon 
aa ha reoovera. Tbna haa been opened a 
naw am In aviation— toe em In which toe 
flying machine Is to be need for tmvellng 
from one country to another, be It over 
land or aea. 

The triumphant SSmlle flight of Blerlot 
aoroM toa Bagltah Cfaannal, which waa 
accompUabad In 8T mlnntaa, or at tb* 
rata of about 40 mlla* an boor, la toa cut , 
mtuatlon of a large number of more or 
Haa lengthy, yet aurcemful flights that 
have been mad* by this aviator with h(* 
•tto. XL" machia* aince It was first 
brought out last January Borne of to* 
more reoent of thebe m^ta wo mention 

During to* pest two months, U. Blerlot 
has been anpertmantlng almost daUy with 
oltoer hla "No Xl." or /'Xll'’ mono- 
plBM. The ftumtr of thean he haa kept 
atla^^ias-Hriittwin.whUe um "No xii” 
gWoBtaa htt beam at Donal On June 
lA ba mad* two enrilant BOO-metar 
' flfghhi krtth to* latter at laapdaoHoll- 
' naant, to* flrat uona, to* aaeoad with 
Wahtejhahte aapwwmgar onJtpiaUto 
ha mbd* uavaml ahoti fllKhta M trott BOir 
to <M Baateto to length, kaapkig to* ma- 
«Mb* riba* to toa ground; anfl afterward 
a magrifleant stght of triiy a wUa, wMoh 
waa taitoliiatedky a dOttUa B tom nt a 
hriflht of IB nwt ^ ML ftuyot aa 
^paanaflar, anothto' ftto* ot Itilo* 
^IBalar (naariy 1 tofla) *i h kfllfllll of T 
tto Hat) •!* aooampbrth^- «to 
day «. Bterlet Bada*#ijljikb' 
ol atout ISO teriam (|irfb*|f 
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BantcW Dnmont aad A Pouralar aa 
paaseugsm. Thla waa to* flrat time that 
three people had flown In an aeroplane. 
The earn* day aavwnl otoer fllghta were 
mad* with eo* peaeeeger. the loageat of 
thee* being ehoat a mil* In length at a 
height of n feet. By himself Blerlot 
afterward flaw about S mlHt. 

On Juna Uto BHiiot made ion* more 
flight* with hla ‘No XII" monoplane 
After n abort flight of 4 kUometen (ft* 
mile*), ha landed to repair bis oiagneto 
As soon aa tola waa accompllahed he made 
n magnlflcent fllritl of lOVi mlnutee 
dnmtlon. In the oanrae of which he tamed 
hla maehina In all directions and executed 
various manenvers that dnmonatmted 
thoroughly |U stability Several timea 
be took bH hands off the steering wheel 
Th* next day, after making a B-mlnute 
flight at a height of M feet, he flew with 
a peaatngar, but th* flight waa etopped by 
tb* breaking of a connecting rod of the 
g-eyllnd*r motor 

On June ISth, BHrlot began flying 
again hla "Na XI ** monoplane, lifted with 
a S-cyllndar AnxanI air-cooled motor of 
about BB horee-power. He made a flight of 
4 kitomatora (11*. milea) On the Slat he 
mad* flights of 8 and 6H minutes, the 
motor riopping from lack of oil Juat aa 
he waa atartlng on a third flight, the 
exhanst from the motor aet Are to the 
gasoline In the carbureter, due to toe lal 
ter being placed too near to the exhaust 
pip* The llamM were quickly oxtln 
guUhed with sand. 

On June 26th he took out hie machine 
about 7 PM., and, notwlthetandlng a 
quit* heavy wind, he flew tor 16% min 
utee, making about 12 olronlta of the 
parade ground and ahowing perfect ita 
blUty la spite of the riolent alnd guata. 
Kaoh time ha pnaaed over the aeroplane 
ihed ha took hla hands off tbs steering 
wheel The flight waa terminated becanae 
of too much ell which touted the spark 
plugs. The flight waa oflicially timed by 
If. Kmest Zena. At 7 A. M the next 
day Blerlot mad* a record flight consist 
Ing of 20 circuits of the parade ground 
In SB minutes 56 3/6 seconds In toe 
early evening ho made throe more elr 

On Monday, Juno 28tb, Blerlot started 
making fllghta at Ooual with hla No 
XII " machine. He wdn the flm of five 
priaes of 1400 each In a magnlflcent 1% 
mile flight at n height of 66 feet In a 
Bocond flight made on this day, he car 
ried a paownger once aronnd the field 

On June 80tb, be tried to break hla 
previous record at Isay with hH ' No 
XI” machine, but after flying only 660 
feet the engine stopped on accoont of 
too much ott Shortly after be remedied 
this troubla, and then made tour ex 
cellent circuits of tbs paiade ground at 
a apead of ovar 87 miles an hour The 
time of the flight was 6 mtnulea, 11 aec- 
onda. There wae a gusty wind of from 
16 to 20 mile* an hour More lubrication 
trouble waa the cause of bis alighting 

On July 4th Blerlot aet up a new record 
at the Aerodrome at Juvlsey This record 
was made at an aeronautic meet for the 
beneflt of the many people who Buffered 
from the recent earthquake In the aouth 
of Ftmnea. The flight tola day waa mado 
with toe 'No XI ” machine. Attar mak 
lag one clronlt of tb* oonria, Blerlot 
atnrtad upon hla long flight This flight 
lasted 60 minotea and B second* It was 
bronght to a aloe* through trouble with 
tb* gaaolln* feed The flight vraa made 
at a height that varied from 60 to 80 
toot, end It was toa beat Blerlot had mado 
up to that time. 

On Jnly Mb and lOtb, at Donal, he 
made aovoral flights before 20 000 apec- 
tetore, hut hla graatest performonoe prior 
to that of Jnly IBth waa bis croas-enun 
try flight of 16 mllaa on July ISto This 
flight from Btampaa to within 8 mlltc 
of Orleans waa aoomnplUhed aorly In toe 
morning aad was hndten by n deoeant in 
a field near Barmalnvlll* Th* flight 
was for th* "Prin de Toyage" TThHe It 
wM not nitaaaery to make n dsaeant, 
BlerM okas* to de this ao u to show 
«ftae>ad*d aa MH t«8 ) 


The New Express 
Blue Printer 
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VENTRILOQUISM 

MaKe a Motor Boat of 
any Boat in 5 Minutes 

Yoe caa dp « tab Ike Vwma O*. 
lta«l Meta whahyp. CPU 

aa. 



» Li|k Ibad Motartjde 

tH, THOR MOTOR 


Antoaulle 

^ %%AateWreBcfc 


MARSTON’S 

hMt Hssd Fast A Power 
CbolwABaaJSawt 
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(JSS8 r<wt) and th« ImKtb of Uia body 
7 meter* (22 06 feel) The llftini rar 
face la 14 aquare meter* (160 68 aqiiare 
feet) The machine le equipped with a 
SKijIlnder An/anl aircooled motor which 
weldha 60 klloRramme* (132 27 pound*) 
complate In running order A 3 1 meter 
(6 88 foot) diameter Chauvlere wood pro 
peller li driven direct from the motor 
Complete with Blerlot (whoee weight I* 
gaid to be 196 pound*) and with fuel auf I 
drlent for a two hour run the No XI | 
nuuhine weigh* but 300 kilogramme* 
(661 08 pound*) It rlie* In the air at 
aepttd of V hllometara (0417 mile*) per 
hour when the •nrfai u are loaded to the 
eitent of 22 kilogramme* per eqnaie 
meter (4 46 pound* per equare foot) Tbli 
le about double the weight lanied per 
equare foot at auifate by moat Uplauc* 
It l« probable that thii mat bine which I* 
the amalleat and llghteet that Llerlot ha* 



The YeUowstone and 
Other Western Trq>8 

A very sonctive vaneor of hw-fue toun 
through the West and Northwest may be 
made this year, including toun through Yellow* 
stone Park, a tnp to die Alaska*Yukon-Pacific 
Exposition at Seattle, through Colorado and Cah- 
fomia. You will add greatly to the comfort of 
your journey by fhaumtg that your railroad and 
sleeping car tickets read via the 

Chicago 

Milwaukee & St. Paul 

Railway 

A few of the numeroui Weitem tnp* offered, togedier with 
railraaJ fare from Chicago, ate ihown belw 


YflOowstoM Park Tours ] I Round Trip to Colorado 


i A A toaad trip from Chtoigo M 
• * Yellowftona JVk, lUily until 
September 22d Return limit, Oe 
teller lilt. Chmee of routei 
Fourteen dilfermt tout* at nnou* 
ritei are offend through the park. 
Stop^Tcn 


$Q0 tmmd tnp from Chicago 
to Danrer, Colorado 
Spring* or Pueblo, dally until 
iepMiBlier 20th Rtwni hma, 
October 2Ut Chmea at mutea. 


Wotar |pi«. 

ting at tti itiitfo rateoa Urn 
misd per h e i **t)»wor vsriw awa W is 
41 psaBds, seiuates to whathut 4hs 
motor to takas am aavsleploi IS or S# 
honspowar Thto moBoptoM to Owratbis 
by tor Uw moat aflelaiit aonplaSo Sytim 
aaoehlM that baa avar beto oototraoud 
Aftor hto raeotd Sight M Btorlot wsa 
praaeated with a gold raadai fay tha imo 
Olub od Oraat Britain and alas tet tha 
Aaro Ohib at Franea A tow daya batora, 
ba and Ctohriol VotalB had baan award*d 
th* Oalils prtaa, whloh to slr«B **017 
thraa yaara to tha than who make the 
graataat adtane* In aolcae* B* waa aiaa 
daoorated with thO rlbboa at tha rrwto 
Lagloh at Honor u woro tho WHght 
brothara In addition to wtoalag tho 
prii* of tho London Pally Mall (ISOOS) 
Blerlot aloo won a prlM of 62 6M etferod 
by a Frooeh win* Sun two yoara or moie 
Th* AlaakaTnkon BxpoaHlon hm 
p a prto* of 126000 for a moo bw 
Blerlot and th* Wright hroUkoi* 


xuonn LAMPS n TD sAkixa 

lOoiutadoA from pop* S8 ) 
th* bulb are then Joined tosether The 
operation la hnown a* tobnlatlng and 
th* tub* thn* mad* temporarily a part of 
the bnlh fnmiaheo the mean* for the re- 
moval of the air Inelde at almoet the 
Snal atage In th* manutoetnr* of the 
lamp 

I With th* Slamont now mode nnd the 
. bulb wMhad cleaned dried and tabn 
Uted tha Dlament-benrlng stem nnd the 
bulb proper are aaermbled at one ma 
Chino The opontlon of aaallng thaoe 
I two puta can bast be Ukeud to Insert 
log a Btopper In a bottle the bulb being 
the bottle and the stem the atoppar A 
girl Insert* thU stem Into the neck of 
the bnlh and both part, are revolved 00 
the eealing machine into Jet* of Sam* 
where they melt together Knowing the 
ouirt amount of glaaa that mnit he 
melted away and th* shape the molten 
glai* will assume when It eoole the operw 
tlv* to able to nnlto th* atem and bulb 
■klUfully 

Then the bulb goes Into another tray 


monophtn* In rnonlng ssr* 
in the radletor but U 

without fuel ti 860 klingnmme* (771 61 
pound*) With MIerlot Santo* Dumont 
and A Kourolcr on board anl with 16 ul* 
kllogrammM (3' 2" pounds) of fuel 
th* total weight was 660 kilogramme* 

(1 214 68 pounds) Tberefnre this ma 
chine which weigh* only 160 kllogramm** 

(771 61 pound*) tarried a dead weight of 
210 knogrammra (4r2 87 pound*) Th* 
total weight lifted per square foot in thto 
Instance w«i 6 21 pounds-an attogeUter 
unpceeodented Amoont, The machine riaao 
at a spaed of 66 kflomaten (6417 ml)**) 






















SetoUttfic Amerkauv 


tMir whtiwtefl. Thu mewu an opmuon 
IhTolrlns many mora handllnga. 

Tba nait prncaai U tha naaauramant 
of tha bnlba (or Tolta«a, a work o( tha 
■raataat poaatbla dallcaey Two flrU, 
wqAIdc toaathar. do tha maaaorlnc. Ona 
^aoaa tha balb In aonoactloB with a our* 
rant that llgfau it, and tha light from It 
riilnaa throogh a imall apertnra upon a 
whIU papar acraen. in tha cantor ot thia 
icraan U a taint atarahapad ipot It ra- 
gnlrao a cartaln Toltaga In tha light to 
bring ont thU qwt 

Whoa bnlba paaa tba taata and maaa- 
nramenta anceoantully, thay ara than 
raady for the appllanoae with which they 
ara attached to tha eurrentcarrylng fix 
tnraa in general uaa. They ara taken 
to another part of tha Uctory, where a 
girl pUoaa them in a tray Tbraadad 
braia coUara are nlaead aboot tha nacka. 


ind (he apace between tha collata and tha 
Mcka la llllad with plaatar cement Tha 
tray raaoleaa through a beating oven 
that bakaa tba oement Into a hard and 


Pennsylvania Railroad 


908 Milet in 1080 Minutes 

The " PenaaylTuiU Spcdhl** m the danax cl devekgmient ai 
talroad tmupaatalion. h h openOed pnmaily m bchaV of the bwy man. 

Under the tram M the nneit mat&ed. Above ihe raSa b the mod 
completely eougmad taaaL On the bam b a ucked crew Alongnde 
the tiadu ■ tno oeit &gBal SyUem. Hua combmabon makca for ipM, 
regulanty, aafaty, and nttet oomfort. 

The " Pcniiaylwhiik Sp«eigJ ” haa made good for many yean. 
It M an aaaet to the bomea man He can recreate on d ot work at 
humor or n ecemd y dmUtea. but be b nang the maucaum of bme m meetmg 
ha aagagemonti. 

Three quarten of the cmcwnferaitce of the dodt-dial, afi m the off 
houn, ■ di daily deed. 

The ** Pcnaaylwsiik SpaekL^^ the pwoeer 1 8-hoin in» between 
New York and Chic^ kavei New Voik every day at 3 55 P M and 
amvea m Chicago 6 55 A. M. Retmmg d leavct Chicago 2 45 P. M 
ai^ aitivea in nUt York 9^5 A. M. 
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SCIENTIFIC AMl&ltrCAN 
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WAHTIS-A UUABU AnOTLAlIl KOTOB. 

Tnleaa (hr bullderi plat-s at the dUpoial of the 
i motor which raa run with aheolute rell 
ability aa lanR aa there la a plot or fuel lea In the 
tanka, further prORreaa of the aeroplane at leaal ua 
nttarda length of flighta Hernia deatiiied to be greatly 
retarded Nut many mnuna ago a 2t horao-poaer auto- 
mobile net out upon the roada of MaftaarbUHelta to aee 
Imw far It roulil travel without a atop It ran ten thou- 
Band mllea To-day the aeroplane operator tahei hla 
aeat graapH hla levara and atarla hla engine with the 
forlorn hope that It may rontlniie to run until he haa 
covered aome modrat atretih of time nr apace Bvery 
moinant that he apenda In the nlr he la waUbIng anx 
loualy for Iho niwt aigna of that fatal ‘mlealng’ which 
marba the prohahto end of hla flight Ijitham, with a 
marhlna whlih la apparently porfed In balance and 
control sweapa eaally through the flrat half of the dla- 
tanca atroaa the Kngllah Channel when audrtonly 
motor trouble hegliie and he iriuet perfor<-« float In 
glorloualy Into the huii. The Wright brolhom with 
an aeroplane which la the perfedlon of Hghtneaa 
atreogth and control at the preaent writing have 
•pent aome week! In Woehlngton wreetllng with the 
obeMnacy of thair motor 

ApaK from lla motor tha aeroplane muat be con 
oldered to have already rest hed a high atage of ex 
cellance toHlanrea of failure of the planea while in 
the air are very rare Indeed wo do not recall a re- 
corded Inataiice for many montha poet of the failure 
of a flight through the breaking of the winga or body 
of the mat blue The control, In the beet machlnee 
appear! to be perfect 

Wby la It, one aaka that an Intnrual-eoinbmrtlon 
engine which will drive one machine over a coutinu 
oue atretih of ten ihouHand mllea of country without 
flopping, cannot drUe another machine through the 
air without abowlng all the eccentrli obatlnaiy and 
the hundred and one ways of breaking down which 
charaoterlied the motor of the early daye of the auto 
nioblleT The enomaly la certainly dlfllrult to explain 
and wa raa only Huggeal a dew of the londlUone, 
which In the aggregate may aiixiunl for the preaent 
nnrellnUllty o( the gaaollne motor In aerial work 

In the flrat place thi u many If nut moat of the 
iioroplane enthualaota are obaeaaed by the fetlab of 
light weight and under thia obaeaalon they make 
the mlotake of trying to build a lightweight motor 
or their own. The reoult la a marhlna which le 
uaually too frail for lla work The problem la far- 
ther complicated by Ibu fait that thU motor la mount 
ed npon what at beat la an uiiatable platform Now, 
B« a matter of fad Ihr duty laid upon the aeroplane 
engine la far heavier Ihati that upon the aiitemobllfl 
engine for whareoH iho latter riiiia at from flflO to 
flop rernluilona per nilniiU the aeroplane motor la 
tlwnya helng driven at Ita htgtieat apeed which la 
iitnally from I JOO to t -lon niolutlona per minute 
The automobile euglni la mounted on A vary rigid 
aleel frame doalgned to inalnlam everything In tma 
line whareaa the fraine of the aeroplane la light and 
flexible aud where gearing la Intarpoaad between 
crank ahaft and propeller ehaft, there la g liability 
of tha parta being aprung oot of line and twlitlng 
and wrenihlng BtrawBea net up Where the engtaeo 
are mn at such high apnod particular care Aonld be 
takw to tnrnre that the parta fnnctlim properly 
Magneto Ignition, forced lubrtratlon gmpla cooling 
a wbathor by air or water and ganarons bear^ 
'9 the wearing parta, ahonld rboractar- 
tor Rellabltlty rather than 
i|go^vo walghVMWiBg ibould bo U» flm cengMorac 


fim* k ripe ttbr rttMffay, 

baa had long afpoglitgpg k BWtor waMrnetlikm' to 
Uke op the buUtOnif of metorb apaoUllr mHgll 
Ui the aeroplaM and th» dlrlglbto. TbaM motero 
■bonld nnbody the rtpo oxparlaaeo and tbo blgb-eltaa 
materiala and earafnl werkmanahlp wblch character- 
lie the beat anttmioblle motor praatlre at the p r eae n t 
time There la no aaaanttal condition of tha proUam 
to prevent the conolmetlon of an engine that will 
drive an aeroplane In tho air rontlnnoualy nntU the 
last drop of gaaollne haa bean drawn from tha tank 
Praclli-al aviation la t»day awaiting the prodnotlon 
of a thoroughly reliable motor 


We have received from an advertlalng Arm la San 
Krancleio a copyr of a propooed calendar, whooe aim 
la to avoid the ackiiawladgad drowbaoka of the Qreg 
orlan calendar by aubatituting one that la better anlted 
to the requirementi of onr day by-doy life Altbongh 
the Gregorian calendar datei from the year IRflZ, long 
before that many and varloua Improvementa had 
been auggeeted for conveniently dividing tha 3(6 daya 
of the year Into wcahs and montha Onr correspond 
(rnts oak "Ara we not again far enough advsnood 
beyond the times of 1683 to adopt certain other 
(hangea*' and they offer a calendar which divides 
the fit weeks of the year Into 13 months, each having 
exactly S8 dayra. The first of January and the flrat 
of every one of the twelve onrceedlng months tall 
on a Sunday, and tha 28th or last day of each month, 
tlierefora falls on a Saturday Tha obvloos advantags 
<>r this arrangement la that, aince each day of the 
week muat be one of four numbera out of the 23 
(Sunday tor any month of the year being either the 
let 6th Ifith nr 32nd TuvmUy either the 3rd 10th 
1 7th or 24th etc ) If one knows the day of the week 
It la posHlble to And the day of the month quIrWy and 
without reference to a calendar 

The additional month neceaaary under this ayatam 
lu named by Its aiionoDre Vincent , and It la placed 
In tha calendar Vtween June and July 

Thirteen montha of 28 days each however give a 
total of only 364 daya for the year and, to accommo- 
date tha odd day It la propooed that between Satur 
day, the last day of December and Sunday the flrat 
day of January there should be a day to be known 
aa ' Anno Day ’ It Is not recognlxad as a calendar 
day and beyond Its name, baa no other distinction 
to separate It from the last day of December Any 
labor done on Anno Day would have to be a matter 
of spec lal contract or agreement No Intbrent or rental 
will accrue upon that dny and for all such purpoaes 
It would bo conaldered a part of Saturday, December 
28th Leap Year Is provided for by an extra day bo- 
tween Saturday Vincent 14tb and Sunday, Vincent 
Ifith Tbia would be known as MId-auoe Day” and It 
would be treated In alt reapecta similarly to Anno Day 

Although thore can be no question of tbo simplicity 
and (-on von lone* of tbo proposed cslendsr In respact 
of any pnwpmt of Its Immediate and worldwide 
adoptinn we fear It mnet bo tlaaesd with tboae two 
other great dealrableB the ’ metric ayston ' and the 
longer daylight day ” We are not morn lirmly ron 
vinced of the advantages of this and thoas propositions 
forslrapllfylng and rendering easier and more pleaaaot 
the round of dally life and Its duties than we srs that 
to bring about tbess anggestad ImprovHnenta will take 
many years of ardnoiia and persistent agitation 

KBPIBTALUII IB MOSIBB OBBlUBtBT 

In the Kevue Odndrale do Chlmla Pure et Appllqnds, 
Onatave D HlnriclM puhllabes aa article in which he 
criticlees severely the return of modem obemlstvy to 
modlevsl Ideaa— in Hlnrlcba's opinion, modloval error 

While one cannot but ragrot the Intensely acrid 
tone In which tbs author writes, snd tbs Almost dl 
recUy personal character of aome of hla romayks, one 
la forced to admit that then la anne JnatlflcttlM for 
hU rrltlclam At the mne time Hlniichs’a article 
draws attention to loraa really very tntsrasttiig paval- 
IcIlHms betwsen the nKrs-moden conceptions of ehsn- 
iHtry snd certain dicta of the snilaat slohamlata. Tbns 
be quotas from Berthelot 
1 Alchlmla” (1886), the following paa 
Ing to the view ot the alchemists, lead 
nf the other metals Proa It wars prodnosd ths tbrss 
metals copper, tin, and 4ron.” 

"Prom lead alaq aUvsr was mads. This idea most 
hare seamed gaKs natnral to tho ancient aiokamlsia. 
who recovorsd sltvtr hmn argeutlfemB lead ty enpal- 
Iftlion ” 

Again, In his woiB "ArdMdloffla gt Rtstoln dss Bel- 
snees* (1806>, Bfrtbalot qgolag tnm ObtaMSs writ- 

"TtMTO Ut IsiBt wiM flsT Oat lat «»• •Hgrta W 
vapors ot gngB pagfli (srviasaitr. glttac rta Ift B 
iplnsral saUot ksarcBd ta tUo Mopg oTIwo 
handred yean has wflpa. ooBkwiiid ttth 
After two b«B«fgi ytA^%l|gtg tills 
Into allTSr. SB* — 
hnSd^^^S^, 


"In tN preoenes ot wgtdr BOOB li » 

Is changed Into Uthlnm*' 

And, mors psrtlcnlsrly with t<ot«ri«op ^ 
quoted abova from a Oblnm* Author, i ' 
lag niansid of tbs modem doetrlBs, S* • 
example by Arrhenius tat his book. *' 

Chemls’* 

The transmuUtloit of radium ooBqRb 
log series ot steps , 

I Radium undergoes gradual dl^ 

1400 yean It la rsdnoad to oae-ball 
omonnt, giving rise to ‘‘'j' 

II (01 An smanstlop, which In ths dOniWSf 
produces 

(») Radtnm A. which In turn sidNs ttK tk , 

utea, with formation of - ( ' 

(c) Radium B, thU again. In 81 mtnvtsrihM ^ " 

(d) Radium C In 88 minutes Cbis Isttv 
111(C) Radium D. Tha auhatonosa fadlBi* A!; V 

D are solldA And are transformod In 48 
(/I Radium n. This In 8 days ■sasMtaa < f 
(pi Radium P probabtr MaaUeal wttk listoMg^^ 
Tn 148 days this dscomposM Into ' ^ f ^ 

(k) An Inactive suhstanea, ot which ft Is nskl*(*9| 
whether it Is snblect to any tnrthsr tnUMtaciistipA ,, 
Tn the same work tho Urns regolrsd M OS 
mutation of uranium Into radium Is gtvsn sa 
million yearn This given for the sBtlra ssrUg Olflygl^r 
formations 1,600,001,800 yaaiu. 188 days and. U aM» 
utee V '' 

Hlnrlrhs bars nitirlses ths morions apfgsrSMM 
great exactitude which Is given hy thIa staSiftSmlt 8* 
the minute of a period embracing mllllpas Of IBSSB j 
In point ot fact this criticism Is baaed on A pgwt^ . 
misunderstanding, for whlla wo may kn^a 
alx minntes say corraetly to tho mlnm IBo gl^' 
mant ot ths longer periods obvlonaly caBaok~hS ^OU^' 
rate to nesrly surh a isnall Intarral Of (ta*. and tiffin' ' 
la evidently no jnsllflcatlon tor adding MgsSMs^JlS 
Hinrtcha does, the auecemlva perloda IB otdsg tg.giSr 
tain the aggreiptts period For t' ' 
fall tar within the range ot the s 
tton of tbs long period ot 8JI00 mlllhM ysara^ and ^ . 
simply negligible In comparlaou with It 
As for Ramssy’a autemeot with roggrd to ths ttgSS- 
mutatlon of copper Into lithium, att«HM 
drawn to the rerent experiments' of itadnes 
which seem to conclusively refnts RamsgyB. SlsWfl. 
For Madame Curls hu shown that tf ths wosb iikSU- 
risd out with acrupnloua care, tat pietbum vgucela (1% 
steed of quarts, aa nasd by Ramsay), there la no pt^ 
ot any "production” of Uthlnm. MswUey alas h|^ 
shown that both quarts and oopigK, aad In teft pegs 
tically all mlneraU, contain Uthlnm. 

Hlnrlcbs’a paper contains many other crltktridB,-'' 
some of which appear, psrbapa, hardly Jegtiflsd. We 
presentatlan hgre oelp of tits 

Is ■ 

Pie wrltlse In a deetrucUve ratbsr tT 
splrlL 

UBIBB MIUKBT 

One method of keeping milk 
by beating to 28D dag. P, bnt this pruCsaa 
the flavor of the milk, raiden ft Indiiei^aMSMSMi- j 
Its chemical composltloa Fasepurlntlo* at v 

P aad afanpla boiling at m dieg, R Ssa^fisg 
tionabls, bnt alUumgh thp gtrma qt d<S#ls.<M«4s,>v 
Btroyed by these mstfaode other mUmthas sSS SmqiR ^ 
strorsd apd tho mflk. eonasquMHef, deeo ^ 
very long. Prewlag ta sMom etiSeilSS haafld(S^I|^'^ 
ths dtoerenss ta ths trsaslig poii^ Of 
oonsHtusnts of the milk, as tAat wh«ti (Bs il — " 
malted It doee not j .. i- . - . - - 

tieoang to 0 i 

Cootod milk le F****!* 
the elt ft ta fonod to Mn a 






n w at g o p i ia wia un r» 
|g|P |^»i<if^yhmdor wUfc >u»»y <iou^d•tlnM 
tMnoli ud two lO-lneh 
tl a nutiag tatiM 80 fwi high hy 60 
wmmK towod pMt tho tort at a ipaad ol 

•» ttoot Twanty-teur projaotllos woro 
slnn^ and 16 hUa w«r« mad* Btnca a 
JMA h^Waihlp la tram 400 to 600 tort In length and 
tOM In hrtght, it la eoiirtdered that, had 
^ fl®6* *•*« at a hatUoahlp tnrtaad of the caaraa 
fwiT phot would have found tho mark 
^fhaarigaea of aorenautlea, la addition to rapid raeoiit 
molapgioBtB In practice la twgliuilng to oo-ordinate the 
Of taata and reduce them to tormuhe A paper 
|l.‘ JD. Dnawleckl In (knaptaa Rendua glrea aome 
ftipntt fOrauhe coaneoting tbruat, carrying power 
MOjMt auttoa, and laddanoa The minimum power 
par walghl carried la obtained when the loan due to 
t^atiea and the ppaalTe realetanoea la onc-third ot the 
W pl i ^alMia dua to Inoldanne. The author clalma that 
■MdW-pC pia formula are baaed on unproved hypothaaea 
|mt ofkm dlroet axparlmanta under varying oonditlona 
r M fr bai l a of tha United Staten have ever been 
ttBMaa tot Ih* great alu and carrying emmelty ot 
thalc folHag etock Nowhere In the world are each 
lljiavp poaMiiger and freight tralna hauled an In tbia 
(pnatry ' Not long age a train 3,000 feet long, conialn- 
|BS « ean loaded with 4 4&1 tnmi at coal, waa hauled 
Ifepwt Altoona to Bnola, Pa Trial waa made to deter- 
)h|hae what londa eonid be moved over the middle dl 
l^laliia. Wharo the maximum grade baa recently been 
egt Kown to 08 par emit The train wan hauled for 
1|4: milea at an average epaed of 17 milea per hour by 
It aingla freight locomotive 
9kie UAIaet chimney in the world waa recently put 
tn^ aorvlcA at the large emelllng worka at Omat Kalla 
Ndai, where It will aerve to carry off the gaaea from 
the greater pert of the large plant The ohlniuey 
which le built of brick, la 606 feet In height above tha 
Ifotaad It la 50 fert In diameter at the top and In 
cmaaea gradually In diameter to the baea. Tha flue 
hmludea a doat chamber In which vertically hung 
wMr nerve to tnke out the duet from the emOke The 
Qirt ig feinoved Iron the wiree hy ahaking machnniam 
Aid fnlle In boppera In the floor, from which It le 
ffKMd Into cam In n pit below 
We Mlo in n raoant copy of Peru To-Day that the 
varvey m ahortly to be undertakan for a railroad, 
Iriklfh VIII exert a moat important influence on the 
RWimeKlnl development ot Pern The line will atari 
Mb the pari ot Pelpa, one of tho beet barbora on the 
oewrt, and will be carried oiroae the lowart 
fittdu to be found In the whole ot the Andaa range 
Amorlta. (he anmmit level being only eeven 
MHBAd feet above tho aea Thin m lean than one-hhlf 
th* etavatton of the anmmit of the two axiating trana- 
hgdean ntllroada In Pam, one of which la 14 436 and 
pA*r 14,766 feat above the aea. When tha line le 
l^t, neat-bound fraight from tho cooat of Peru, which 
•pht hew make the circuit of South America and 
ffM go to Liverpool to reach Ita deatlnatlon will 
In eaiTled directly acroaa the monnUIni to Iquitoa, 
iMd ot navigation on the Amnion River 
^iWrTinf engineers are beoomlng Increaalngly alive to 
A* imparianoe of building hoth I reek and rolling stock 
mfumion to the heavy centrifugal torcee which 
in twooght Into play when heavy trains are run at 
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Ihn elW « Whmr of Toronto, Oaaada, wUI ahortlp 
call ter bid* tor an slactrical pumping plant a^gro- 
gating 13,000 horee-power 

A loa f i tl e l ewoe telephone aervloa with four llnaa 
la axpaited to be opened next year between London 
Purls, Madrid, Daroalona, and Ban Sebaellan 
Aooordlag to tha Tlmea (London) the (Ixnadlan Pa- 
oUc Railway will grant nee of lu rlgbt-ofwey for a 
apodal wire forming tha connecting link betaeen tha 
Atlantic and Ptdflc cables of the proposed all Brltbh 
round-the-world system 

A French inventor M Oabrt, has receully made sue- 
ceaefnl experimenta la the SMne with a torpedo which 
ho can atari atop and rtoer electrically by wlrelees 
apparatus on land or In a boat Ha expoLta aventuslly 
to control tbe torpedo (Or a range ot eight miles 
TasU are being made at Brant Roih Uaiis of the 
apparatiu to be Inatelled at Ihe I IMO-foul tower (o Iw 
erected at Washington The Navy Department epm I 
flcatlons require that It nhall be siifflctently strong to 
■end measagae 3 000 milea an I receive them from the 
lame distance 

■leetrtSoellon of the Orand Trunk Pai Iflc Railway 
from (he St Lawrence River to Momkton Is being 
considered A water-power site capable of generating 
upward ot 100 000 horse-power greatly In excess of 
the requlrementa has been aeleLled at Grand Falls on 
the Bt Johns Rlvnr nearly equidistant from the two 
ininta between whieb eleetrlfleatlon In proposed 

Among iDlsrestlng papers read before the Royal 
Society In London reneully waa one by Russ upon 
tbe electrical reactions of certain bacteria as applied 
to the detection of luben le bac 1111 In urine by tut ana 
of an eleetrie eiirrent Another by Prof H A Wll 
ion descrIliOd his experiments to detemilne the sltect 
of a inagnetlc field Burroundlng It upon the electrical 
(Hincluc tivlty of a flame 

A patent recently granted to Mr A F Rlotsel Is 
ex|)e<ted to overcome tlic< difflculty olten cnc-ountered 
In eleetrie welding due to Ihe arc Jumping at the 
naarccet points of two not quits smooth surfaces and 
the exact position of the weld not being easll) eon 
trolled Raised portions on both shuuls to bo sebunl 
ore placod In. contcut with each other and tbe welding 
temperature reached only at tho points desired with 
a rescclt similar to riveting a aaving of electrical eu 
ergy and elimination of burning of metal resulting 
The Mlaotrlnal Wcnrld calls attention to tbe groat 
superiority of tbe electric to tbe gasoline automobile 
(or city use with especial referem-e to the anil noise 
campaign Tbe distracting noise of the latter Is snf 
llelcmtiy familiar- to an Invalid conflned lu tbe city 
for Inatancs — the oecaslonal startling exploslmi In the 
mirfller of a charge which has missed fire the screech 
of tbanglng gears, not to mention tbe smell None of 
thoBO disadvantages apply to the elej-lric vehicle which 
also avoids the opprobrium directed sgalnst recklnss 
driving the eleetrie motor being equally appikable to 
a light runabout which a woman or child can operate 
or to a heavy commercial truck 
Tha genaraUon of electricity by aemiotorB or ' wind 
turbines, as they call them Is making great progress 
ill Knglsad, as shown by an exhibit at the serentlelli 
annual show of tbe Royal Agricultural Society el lilou 
certer The exhibit Imlnded a 34 foot lurblno on a 


lif^rtn ipwd ground curves. These atrasas* are par 
tetglty gavera in tha caee of bsavy eloctrlc loco- 
| || 6 lv qg bpIR (or uaa on steam railroads We have al 
Hoi AaUavMI that tha wrack at Woodlawn naar thia 
iO' mg. dua to a oonjunctlon of low center of gravity 
ataetrlesLl looomrtive, high speed, and In 
alevathm of tho enter rail of the curve on 
hocMant happanad. To prevent "neaing” 
l^iiil pgBl^atldnc Uw New Haven alactrle loDomo- 
|^*i;ha?a bean provided with end pony tmoko, and 
^ Terk Oantral looomottvaa wHb hmpwheal 
to bout caoaa tha Impravement In tha run- 
^■^Jbaan vary marked. 

rseenuy nmarltad. Jt boa been cUlmed 
j|r onthwlty that an boiler corroalon ta 
jMpljf ~to gaJvnate aotloa A paper recently 
4} H Brtitley bafora tha Society of 
inAaatiy. oa lavirtlgatUw of tha eanae of 
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Ip^jh^^with ttm aldtitrioat theory An In 
PKpi^W1|$«^kofflbi ot MdHio ap6* noed had no 
tMWa iMid, ahpaatoliy near the 
SHchad, woto found to 
Miolr spwa«r » anapinalon. 
ai|l|i#<| f|^ rtVIt n night wxoma of 
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60-(oot steel tower driving a varlable-apeed generslor 
with considerable excesa storage-battery cspaclly to 
provide for csima Current was suppllsd for an eloc 
trie grill, ksltloa. Irons and tans as well as s butter 
churn a cream leparator a circnlar saw, and a deep- 
wall pump Or dlvtsion of the storage battery Into 
two parts It le possible to use Rfl-volt current (or 
driving the marhlnee and S6-volt current for light- 
ing, tbe latter permitting tbe use of mrthlllc-fliament 
lamps. 

An tatarastlaf article by a lady contributor to the 
London Blectrlral Review deacrlbM the lighting of 
an eight-room suburban English home at a coot of 
fl8 76 a year which Is further reduced by saving made 
Ip other dlrooilone over coal and gas for boating and 
atbsr purpoaaa. Tho parlor and dining room have 
two and one 6(hcandla-power ligbu rwpectivaly coat- 
ing 6 cenU each for 16 hours' servloo, as compsred 
with 71t oeats eaeh for Incandescent gas bamers of 
lower yowar for th|t aame time TCe lift of curtains, 
dmparlea. and ploaU In tha rooms Is said to have 
boon twice aa long as uader tho prevloue gaa rtaime, 
g aaving of It esaU a week for mt flowers alone 
hgvlflc baan mnda Painting and papering had to be 
ranawad only onee In four years wltb electric ligbt 
oa eemparad with every two years with gas. a mvlng 
of tw« doUara per roan par year Eleetrie boatora In 
the livlpf TMOa coat 14 ranU per II boura each at 
HgglpHirt taphefty, which can be rednead when the 
yMtH m# iam ai«*h. *» ««** tor gu ttm 

I* Jt je**^ ^ aopi Srw^ eomparing faro^ly even 
ItiSW tto Nhiihrthv er eqaf 
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A navr no# for halloona Is propesed W to aHW 
of Chicago who sailed recsotly for Bast Atrion 
pursuit of natives sad big game which he will hqit 
not with tbe rifla but the ijunnro. His Idea Is to at- 
tract wild animals In their native haunts by s light 
suspended from a balloon and photograph them IB 
suih natnral surroundings by flashllgbt 

Authority baa been given by tlm Wur Ofilue for tha 
leasing of certBln ground near Washington for use 
as a training ground for ofllicrs of tho (laltod Butss 
army in Ihe use of flying machines Thi first offleors 
snlectnd (or Instruitlon will bn trslncd by lbs brothers 
Wrigbt personally and they In turn will teaib otbart, 
A level trait of Ifil acres almost free from trees has 
been (hoBou su that the practice of beginners may be 
nutde St a height of fuut or loss from tbn ground, 
ellinInulliiK hs far oh possible the danger of serlmis 
IK I idem 

On the 6th Instniit niniin It fiirtlss who sines hit 
r.Ji-i uilimte flight III Mliipols. I I on July ITih Is 
the record bobler of tbs Bll^vrlFll AvtHliAV Trophy, 
Hailed for France with a new and untried biplane 
simitar to ihat whlih he sold to tho Aeronautic 8^ 
ilely Mr Curtiss sill lie Amerlisis sole represento 
live in Ibe Intsrnatiunul neroplaiio race for the Ben- 
nett trophy at Rhelins on August J9th and he will bIod 
( ompeta In several of the other lontests to be held 
during tbo week of Angiist 82nd above the plains of 
Helheny In Ihe chamisignp country 

Messrs Baldwin and MoOnrdy, the two Canadian 
engineers who sere (ornierly ustioi lalcri will) Dr Bell 
are rarrylug on experloieiits at the I'etAwornn dill 
tary Camp whiib Is iilioiil Iflfl miles from DllsAa 
Canada On August Jiid they triad a naw 40 hnrse- 
isiwnr motor on Ihi Silver Dart tlin last aeroplane 
of the Aerial Rx|m riment Assoahttlon After iiial.lng 
several sxiullent flights n( half a mile ench with both 
men on board tba< rays u( Um rising sun dossleal tbo 
RVistur HO Ihat he stoered down too soon struck t 
knoll and damaged the maihine This Is the llrH 
Itine on rnord that tlie Sliver Dart' liss carried 1 
pass) nger The speeil attained Is said to have been 
o\or 4n miles au hour Tin motor has been placed In 
a III w biplane built tor tho Canadian Kovernmenl and 
known as Haddeck No 1’ If the nights with this are 
Huccttssful It will probably be lakni tn kngland and 
dunmnslmted for the British War Offlie According to 
Ihe Minister of War tSOOflOO will be spent during tha 
next year for aeronnntirs In the army 

Tho Aexonantio Sooiely’i ueroplaiic which was hndly 
smashed on thu IHth ultimo when a member Mr 
Alex Wllllums WHS taking his flrst hsson bus been 
repaired again and tried bv Mr Curtliw preliminary 
to his sailing Mr r F Wlihrd who had iiisdo 
one short lllghi before the miuhine was ilaiiiageil is 
taking ndvniitngi of nil quiet mornings and evenings 
to make proitlce tllghls As soon us he has bciuine 
prnfldenl he will imike i>xhlbltlon flights In various 
pariM of the (niiiili> At Hn Bm b l\ s nu-ellng nn 
August Mb Mr Jos* Do Vlfliix gavi an Inleroatlng 
talk on rnmlel aeroiilaiiea He txlillilted and flew sev- 
eral novel ln>H whiili hn mentiv brought over from 
kranip He txprissid surprise nl ihe slowness of 
America In lalditng llic nvlallim « rase Tn Haris tho 
(hllilren are all building and flying mudclg from 
which as he demonstratnl fniii ainall papi r models 
made on the suol mudi (an bi- lennied It was a toy 
Fromh flyer It will Im reim niU red that first aroused 
Interest In the ttilghi brothers 

Thm iDtanutionsJ ai roiiauticnl exhibition at Frank 
furl-on tbu-Malii lurmnny was opened a month ago, 
but notbliig Blartllog happened nnlll ibe orrlial o2 
the 7,ep|ie1ln II airship on July list Ihe SJAmOa 
trip from 1< rhdrldisliarcu on r*k« (onsiBiiie waa 
mode la about 1 1 boura 1 he slnrl n is made by 
moonlight at 3 4u A M and tho flnu r,6 milea to Ulni 
were covered In 1 hour aud JO minutes an average 
speed of 42<(i mllee an bour Then a violent head 
wind aprang up and 6 boura was consumed tn cover- 
ing the next 53 nillen. Near aelallngeu no headway 
was made for JS minutes. Tho machinery worked pe^ 
fectly throughout tho trip, and tho landing was nude 
on a selected spot amid the plaiidlls at thousands 
On Inly J3th at Frledrlobshafen a severe test was 
mode In which tbe airship rose to a height of luno 
fort In a thunderstorm On August Jnd a trip to 
Cologne tin miles distant, was otteuiptrsl When 
within 30 miles of that city a severe wind and hall 
storm was encountered and the airsbip retnued Us 
course Bt a faster rate than such a vesael has ( ver 
traveled before A broken propeller the folluwlng day 
pot an end to the second attemiit liumcdlntely At 4 40 
A. M August 5th however another start was midt 
and at 10 15 tha airship appeared at Cologno an<l 
clrelod tbs tpiro of the cathedral The trip took two 
honrs longer than eipaetad oa ooconnt of fog A land 
Ing wag moda In the gnbnrb of Blikmdorf The tame 
day the “Oroai 11 ” made a round trip from Ber'ln to 
Hone (117 mlloa) In tS hottis and 40 minutes an avav- 
Ms ot 1A66 mliss an bear 
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lyudiill liHH ahoun ihal ordinary faibrlra ar« perme- 
I bk lo wnind hm Ioiir aa ibej ara dry but Iom that 
linppitf nhPii ihpy ara aoaked altb aatai Tba 
qiiliKfRi « IV to inakn the axparlmaut la to aubmerge 
onf hiiir of » iHrt ahral In water and than Inlerpoae It 
I (nrrii Ihi i tr and u wntib bald (loai. by aa abown 
III the llliiHiintIun The tkktaik la eaally heard 
ihioiiah the Iry part or the Hliaet but the aet region 
liilainiitM the aound If both ear and watrh aio 
plu I on one and the aama aide of the ahint the con 
ti iiy lakea plait the wet ahiat radeile the Bound 
V birh bifnmea illatlnitly louder than whan the watrh 
la bald ihHia to the dr} pait of tin fabric Advantagi 
may be tali n of thia fact to repeat without apparttiia 
a claael al and piatty expeilmant uauallt made wllh 
t«o laigc louiave mirrors 

Two umtarellaa ara thoroughly molatoiiad and laid 
bnrl/ontally Bonn K to zn feet arnrt with the two 
roda In allnemonl This last condition which la eaaen 
llal la eaalh fulfilled by laying the nmbrallna ns shown 
with the point f th ml resting on the bark of a 
chair while tin handle Is looHalv tied to a Tarltral 
atick etu k Into the ground The chair may bi moved 
laterally tin h indie inav he run vcrlliallv along 
Itr support lha umbrella tod may thereby be net at 
any desired ungla A while thread la atnlihed be 
tween thi two umbrellaa and the roda are act parallel 
to the thread Th|a la then cut and irmovad 

If now two experlmi ntera (oni for each iimbrilla) 
place cither moulh or ear In rontait with the rod 
nnd at from two to three Inches from the sliding alieve 
any word uttered In a low tone la lha direction of 
the umhiella will he distinctly heard In the other urn 
brella Thi %olio In » ever will not seem to lome 
ficm the dire tion of tin speaker bnl from Ihe oppo 
$ite side Ihil Is It will be iiercelved by the heorcr as 
r the words wire uttered In tba hnllaw of his own 
uinbrelln by some Invisible being Moreover a third 
agperlraenter placed belwien Ihe other two but aomi 
what outside the straight line uniting the two urn 
brella rods will not understand a word of the eonver 
Ballon thus carried on though he Is but half ns far 
from the apeaVer aa ihe hearer Is 

Owing In Ihe large al/e of the reflectnri the expel i 
went la alwava sneceasfnl but 
If It lasts more than a few min 
Utea rare shovild be lake n to 
eprinkle wstei over lha timbrel 
las fiem Him lo lime 

My friend Wnf Trlaldn who 
takes much Ipteicst In Ihu teach 
Ing of sclenee III eornmnn 
aeboola hus found another and 
Btlll eailer way of performing 
the same ixperlmeiit A watch 
la held nhout two Inches eliove 
a common soup plate which r< 
fleets (he sound ware a and de 
rrcaaee their diverge uie An 
other Boup plate kept close to 
the car at sn angle of 4? deg 
with thu d tree (km if the sound 
waves eauaca them tn converge 
Into the enr I hi loud tick 
tai k does not seem to c oms 
from the waUh but from tbn 
plate Icpt cloae to the ear It 
(eases when the two platee are 
withdrawn 

At the lull inntlonal Congieaa 
of Appllet (.1 mlatry held tn 
Lmndon iicinllv Mr Samuel R 
Turku iitBcnlcl i | a|ier deal* 
lug with The Relative El 
llelincy of the Air and Resist 
anie Fnin'vii foe th Mnnulse 
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Under our lyitan of laud nryeyt the eoimtiT O 
being divided Into iQuare mile* Theee dlvialODt an 
I Down aa aectlona, and along tha llnaa marking them 
ere established comera at half mlla Intervalt The meth 
od of marking theee leetlon liime vaHcai slightly aeoord* 
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Uim, the taMt offlMlM tOa oontgfcatr-- 
and oalen arery veaUfa of It ni 
gather with the bearthg tfm reWUhf 
pretty sure to Had )t However, la a gi 
BtaiKaa theea biased llm art hard tf k 
many yaara have elapaad ataoe tha W aa tgt J 
that tha bark has oompletaly growa ovtif, HT th 
Bret may have ao Injured the treta that y 
and there one renataa to show whort |(h« dOftlah 
been Then, again nearby llnaa that have haoo h|haoA, 
for other purpoaae are oontiwlas and otuottanab ogo 
follows them up only to And them temiaatlav at 
some point In which be baa ho Intereet 
The accompanying niaatratlon shows how, la th|l 
■otter contingency the line one la looking for oajf ha 
dliUngalabed from otheri provided the year la wWgh 
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log to tba nature of the country over which the eui 
Is made but tn a majority of caaes a rock of the dir 
sluna preac ribed by law la placed In the ground at c 
comer and is known aa a eorner atone When H 
M-cilon lines are surveyed thiough timber It Is 
quited also that trtes In close proximity to the roi 
should be marked giving the township range and 
Hon which that particular corner repreaenti II 
Bie tcimed bearing trees and are to old In the eu 
c|Uiiit icIncaHnn of the comer atone In tho event 
It la tvei destroyed or removed Fnrthermorcc I 
tectutied that trees along the line of survey ahonic 
inaiked This Is accomplished by ihopping off a ■ 
poiHon of (he hirk on two aides of suih trees as 
(lose to Che tine This Is known aa the blaxed I 
nnd if well marked can be eaally followed OTtn ni 


n chopped from a pine tree and ihowe the erlgUial 
blase and tha growth of tha tree since 
During the inat year while hunting tor soetlon ee^ 
neri In Colorado which had been eetabllahed la tSgl, 
great dMlcuIty waa encountered In locating tha proper 
llnaa owing to the preaance of numerous other UoSad 
lines to mining claim comers progpeeU etc In order 
to determine whether or not a certain line waa tba 
Lorrec-t once a section would be rbopped ont of osa 
of the blasee and the rings appearing In It counted 
between the biased near and the bark Allowing one 
veara giowth of the tree tor each ring found It wag 
nadlly determined whether or not tha years which 
had olapaed since the blating hod been dime oorrw 
aponclcd with the number of ears since the sarvay 
looked for had been made In this way It was peagi* 
hie lo locate the eectlon Ihiea and once on thein, lit- 
tie trouble waa experienced In finding tha comera 
The section seen In the Illustration was cut from a 
tree along the line of survey sought and abows twenty^ 
live rings whlib growth Identiflee the work aa baV' 
log been rxecuted In IKRI 
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two typPH if fur 
ctIHoos wl I h wcnild give Ike 
IcHit vickt c ainparl'con wacc 
made of the product nv to Ha 
Pirblck c mil nr nnd Its weliiht 
obtained | or cnfri.v unit Ihe 
reanlla ahnwi I that for the 
scale on which the vcpcrlmenln 
Wnia condutlc.d the ii'nlHtance 
furnace wna much superior in 
the arc The beat result oh 
talnecl with the an fiimniv was 
t ITO wuti hours pet ton gmmmes 
of pure iBiblde while with the 
reelatanee furnace the same 
nuul Itv of pure carbide wns oh 
talnod with S44 watt hours The 
hNt preswrttona of lime and coke 
used wHb tha two i>icca 
eleotrle fumaoe employed 
Wkn algo given 



The t telbillir or Mara la ■ayUghl. 

The Mne light of the aky which preventa na from 
seeing the stare In the daj time la strong polai 
taed According to the experiments of Com* the. pro* 
portion of polarised light may amount to eighty per 
cent when the air la very ilaar 
Tha light of the start on the 
other band la not polarhiidc If 
the polarised light of the oky la 
rut off by a NIcoI priaih It Is 
evident that the apparent bright 
neaa of the star will be In 
creased In reapeet to the brt^l 
neei of the iky Hence the star 
will become more visible and 
an ordinarily Invisible alar 
may be seen 

This method would he par 
Hcularly advantageous for the 
obaervaticm of circumpolar stars 
These aUra are altnated at an 
average angular distance of M 
degrees from the sun and am, 
therefore In Ihe heat coBdltlona 
for ehaervatlon aa the prolinr 
Hon of polarised light la a moxl 
mum at this angular dtstailee 
Furthermore one of the two 
meridian paaaagea always oe 
curs In daytime and tta oh 
sarvatlon of both paasagea i# of 
great aalronomlc^ hnportaiaoa, 
It le lingular that thia very' 
simple method which haa been 
■uggeMed by fialat Is eu 
ployed In these ebeervatloiif 
Bolet ahowa that by this uaa of 
tha Nieol the power of a tala- 
■cope may semetlmas be made 
ec|ual to that of an Inatramgat 
of twice lU apertuiw wHhoM a 
Nlcal Censegnently the vMi 
of merldlaa ebaervatloM^ SI^M' 
dally In ddarmlnliiif 
may be greatly ttteieaaOd laNtg 
ago. Araga prsiNuM au d 
toumuniM tn drdif to peroajTa 
reefs In a uiu taa kmlA lie 
glare of rdlbetad light, hf 
whici thagr art maaked 
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thto urtlole glT* oolr * faint 
Um of Uialr aplandor and 
daUenqr of abadlng. Bo tnr 
from balng drawn by tha 
linad nf a akUlad and Imaalna^ 

— Inia Iiad been craatod by Nature 

b PNrt. St LaSon^ j^lcal laboratory at Nantea. 

^ osr mdara will donbtlaaa raoall from prevloua 
^uradaa, Prof Ladoo baa boon antacad for many yeara 
tn boaotlaatlnf what la called oamotlo preaaura, or 
tbo iioroa of dlffoatoa. Tbla force, with which lay 
hoopla are ralatlnly unfamiliar, playa an allimpor- 
that part In oonaaotlon with rlUl phenomena. It 
drtm the humora of planta and anlmala through their 
ehnaaln and poraa. According to the rlewa held by 
tbo Frenob azpartmantar. It aeon determlnea tha 
tonna of eegeUble growth In fart, Leduc haa aue- 
etadad in producing by aimpla diffualon experlmenti 
the moat vadad artlOcUl planta, of which wa lllua- 
Uwte aoma particularly beautiful recent aampicw. 

The dworatlra pattami forming the main mibjeil 
Of tha preeent artlcla are Indebted for tbeir exliteoce 
to tbo Mma force of nature which maniferta Itaelf 
whareaar aolutlona of dUtamt concentration are aepa- 
rated by a porona partition, bringing abont a motion 
of liquid, until a perfect equality of concentrution U 


4«hqM, tha thkpiMaa of which llaao earioo from aoma 
tantha to Uaa than t/t.ooo of a mlnttaatar if their 
thlchnaaa U between l/loo and l/l 000 millimeter the 
pattama ara full of natworka of llnaa, and recttlluaar 
or circular gratlnga, giving tha moat apleadidir col 
orod diffraction apcctm 

Theaa gratlnga are obUtned with a large number of 
anbotancaa. Very bean 
tlful lamplea ara pro- 
doced by allowing a 
mixture of aaturated 
aolutlona of potaaalum 
pboaphate and carbon 
ata In equal parta to 
dlffoae In fact, tha 
affacta thui obtained 
ara qnite almllar to 
the acintillatlon of 
mothar-of paarL 

Aa Ladur pointa 
out, all living tlauea 
show tha aama net 




from which the Jaw takaa lU fhapa Thraa put 

of four aeem to lack In tha proper derdopment Of tba 
lower portion of the face by roaaon of defactlya aad 
mlaplaced tmlh and weak and IIMavelopad Jaww. 
Heuce we deduce that the 'man of deatiny " the mga 
with flrm Jaw who knona hie own mind" la prMum- 
ably one who wae made to chew properly In childhood. 


The following partlcnlara will enable any amatour 
to obtain theae flgnrea of dlffuilon On a gleaa plate 
are poured out llva cubic centlmateie of a 10 per cant 
galallnn oolntlon to which haa been added a drop of 
a laturtted aolutlon of different compoiUlon (prefer 
ably arimonlum chloride, bromide, or lodidel On 
the gelatine thpa prepared ara arranged aymmelrically 
dropa of varloua aolutlona, each aa calcium nitrate 
itlTer nitrate, potaaalum citrate It this plate be 
atlowad to raat on a horliontal aurfaca tba liquid 


fact, not only In 
mothar-of pearl but In 
tha wlun of baatlea. 
feathara of birda. 
mnaclae and alnawt of 
man, and in ipany 
other living onb- 
Btancaa, the aama 
Btmrtura and color 
afferti whooa produc- 
tion no pbyalcal force 
so far enlBced to ex 
plain may be ob- 



Flaat-llke Ibrma obtalaed la Lednt'a axperiraenta with nametic prvtwnrr 


bova denriibed Ih obvl 
oualy of the hlgheat practical Importanna It rundera 
It poMlblo to reproduce the moat delicate pholographa 
by loatlng the gelatino of the photographic plate at 
35 deg O with a gelattne layer, containing trucca of 
calcium nitrate on wblcli drops or a mUiiire of cal 
alum phosphate and carbonate are apreud oul 
In order fully to at count for those al range phe 


anil WBB hut allowed to above down bla food half 
Lhowed or uinlioaed by gul|ie of liquid —Popular Bd 
once Monthly 



aesB to. dlffuM gradually, generating the 
ntqgt aurprloing affects of form and color Caro alwuld 
bw taken to protaot tbo piste whan dvjrlug sgalnat 
qiiy ahock Tha reaultant picture la glnhd on paato- 
board. Ilka a photographic print, tor naa m a decora- 
Kbra patUra 

Oartaia anbatanoes will produce by their dlffnalon 
Haas oI oqaal diatance. altamately tranapareot and 


abuined by Ladoa 

nnniana. the hypothsais ahould be made that dlSn- 
alon oceura not conttnonlly but periodically at given 
Intervale of time 


Denllata have made the atactllng dlatloeure that 
they can altar aud enlarge tha Jans in any child by 
aliDpla maano, and they have round that tba (aeih 
tbemaelves and their arrangement are the pattern 


■ liwrlgnhr 

Kleselguhr la a variety of Intuaorlal earth, which Is 
used aa a filler for auap Dealing hrx painti, and other 
produi la and employed In the manufacture of dyne 
mite, alltaxlne wluble ginaa. cemetiia, arllflelal atone 
Hptlclee of giiiia percha and India rubber, and for 
many other purpoaoa 

Kleaelguhr la fminU In large qnantltlea In Hanover 
where It occurs In gray brown or pale green layera 
In alluvial dnpaalta and newr bod» of lignite It la aott 
and dry to the touih abeorba aaler very readily and 
la not olfeLlcil by chemb at ruagenta at ordinary tern 
paraturea KJuarlguhr la found also In Muhm, Hun 
gary Bohemia ruacany Bnedon Plnland, and Canada. 

The valuable proportliH of kltaelguhr are lu low 
apeclllc gravlly (0*» to fiv".) lU great power of ab 
Borblng water and lu low thcniml conilurllvlty. which 
make It one of the lieat kiiuwn beat Inaulatura. 

It la extracted from open plu apread on planka on 
the ground, and left to ilry niidor I ho at Hon of thn 
■UD and the wind Arllfiilal deal.iutlou baa not 
proved preitkally Biiuemirul, mioriHiig to a report of 
the Amcrbaii Lonaiil hi Hamburg Drying In ovena 
preeeuta iiu dllllLUlly lull hIho nn paribiilor advantage 
anil has never beta aticmptwl on a largo aiwle 
(Kleaelgiilir Id giildly cnlLlnod by contaU with 
flume.) VarloiiH nie,hHnliBl drying iiroccesea have 
been tried and abandoiieil In Oermanv Drying by a 
blast of hot iilr hna Uieii eiiiiiliijed to Home extent 
but only In wet Benaoua or aftir partial drying In the 
uanal way The nietliorl la too cxpoualvo for uao ex 
copt for the beHt grade of kleaelguhr whkh la om 
ployed In making dynamite and whin the market 
price la unuanally high 

Kleaelguhr as ll la tn)<en from tho pit, contains 
from 70 to 90 per cent of wall r whi, li HvaiiorateB very 
■lowly Alrnlrleii hleaelEuhr ntalim from 16 to *6 
per lent of water The dried kleaelguhr Is ground and 
packnl In bags During truiiMportntion and storage 
It muDt be larefully protected from d 









HAUlTt OOKBT 

AIr'Kuly III (be pageit ot thla magulne referenre hM 
III I II iiiiiilu lu tbe approach of Halleys comet the 
Hunt luiportunt aatroiioailiial event of the years 1IK)9 
Hiitl IHIO Kvrry seventy five or sevenly-slx years this 
itnmriiable hotly lompicies Its far-strotrhini anil ex 
trcinely elliptical orbit round the sun 

IV hen the comet sweeps round the aun at Ita non^ 
rat itppronrh or perihelion, It passos within the oarth'a 
orhit HhllH at lla farthest rearh or aphelion It lies 
iiiilnlde llie roiiflnes ot the solar system Tbns durlOK 
the greater part ot Its long Journey for at least 
SI vciity three years out of the niventyfivc or goventv 
six, It Is Invisible In even the most powerful telu 
mopes It Is then diacrlblng that portion of Its pslli 
Mhlih llos outside (ho orbit of Jupiter When how 
itir It Is within tin orlill of this planet It le near 
inoiigh lo onr earth to be visible In our evening or 
morning skies 

At llrsl on Its sunward night It Is dlacernlble only 
us a faint telemuplr iibjecl bnt earh day wlluesses 
Us IIII rosse In brightness till al length It Is visible 
to III,, naked eyi Is Indeed coiisph iiniis < uough to 
compel the vase of even the Indlffi rent lieholder As 
H rule It Is easily ueen by the iiimlded eye for some 
months 

After pamdiig Its brightest phase — whli h II will do 
thla lyele lii the nrsl Kiek In lune 1»in— It rapidly 
d|rreHHes In In Ightiinss and Is soon lost to view In 


n the li 


It V 

IKsn, |i 


from which It i 
the sight of men 

know the wav o 
thus every lap o 


p nut although II vanlBhcsl from 
I onward I rack Ihrangb space wna 
sc ucccinci> rclHlIvely aa eallort 
if u ship over the trackless deep And 
orhil over three Ihocisand 
million miles dIsUnI at Its widest reach from onr 
earth has tss>n niapissl out with (he utmost care 
nnd with assurance IIiimiii for seventy throe years. 
It Is yet us surely seen by those who make 


Sofsotno 

botrever, (or aontbera obaervera that tbm Is a boft 
tbat some ohaervatory sonUi of the UM may bava Um 
good fortune lo pick up the comet before the laBgth< 
eolng nights wUI enable northern ohaarvntorlee, 
armed with bnge teleucopas, readily to pick It up In 
the northern autumn From Beptembor 1908 to 
March t»I0 the. comet will be well situated for ob- 
servers all over the world, being then high up In. tbe 
midnight sky 

By the month ot April, 1»10 It will have passed 
right round to the evening shy, and toward lbs end 
of the month It will be lost In the rays of the sum 
During Msy It Is for a brief time a morning star 
hut In lime It has again stolen round to the west and 
sliuiild In that month tw an objcit ot consplcnous 
hrlghtuisa In the evening sky of sonthem latitudea. 
It will remain an evening star till October ot that 
year when once more It will pass behind the sun 
and then will appear as a rooraing itar By this 
time however It will tie rapidly dec reaaing In bright- 
nets and will soon be loat to view 

There are few more Inleresllng chapters In the his- 
tory of astronomical reaearch than that which tells 
the tale cit tbe tracing liuck through the long cen 
turles of tills remarkable i-omet Chiefly through the 
devoted labors of a group of rlasstcal and Oriental 
scholara we i an trac-e liaili the appearances of Holley s 
romol through tweuly cenlurlmi surely a long enough 
period lo give It a distinction among comets 

Borne of these appearances are of unique Inlurest 
On the 9ayoux tapestry there Is e fnmona plctnre of 
the comet which appeared In 1066 and which William 
the Conqueror regarded on a herald of virlory for his 
anns Hind proven! that this tnlefnl star was none 
olher than Halleys comet 

Then ugalii lliure ure many referencea In claaalcal 
Itterntiirc to tho appearance of various ‘faartul stars 
some of which can be claimed as returns of Halleys 

It Is a marvel that the daducUve minds ot many 
of the ancient pliitosophera did not see a connection 



terfereneea” Ita path mild the eag la g i 
curve, and eometlmea because of hlndiuBosb 4| 
way. It takes seivsntyama yean to rstom. W 
other timsa It Is IncontlneBtly pugbsd ogwM 
ita round Is seventydiva yrnwa 
Thus If there are planeu beyond NeptUM tb 
make their preeenca felt In dlaturUng itas m 
II pasaea Its aphelion goaL 
Rncrngh has bean said to Indloata how mueb 
eat attachaa to the appearoBce of thla eomat It 
and bow eagerly Ita coming Is bolng v 
waited tor 


aiatBS ef the MikstauU-Byds HHragaa WaflaalWg 

It may he of Interest to pnsent some ot tlw land- 
ing points regarding the present mate ot the nitrate 
Industry In Norway, nalng the Blriceland and SydO 
etectrto arc fomaea. In this pro ce gg , tho ggggg eott- 
log from the furnace are rapidly cooled eo aa to pta- 
vent a decomposition due to the beat In this way tho 
yield la Incroaaed Since 19uE, when the flrot pinnt 
was Btarted at Nottoden Mr DIrkeland has boon 
making researches with a new tubular tnmaee On. 
tbe other band, the Baden Aniline and Bods Wort(g, 
ot Ludwigihaten which la aiMiclated with tha No^ 
weglan enterprise la also studying a naw type Of 
tubular arc furnace but without the use ot a magnotle 
Held tor blowing the arc It appears to give eatlMlg^ 
tion and will soon be used experimentally In Norway 
The queellon of flilng the nltroue vapore iDdnatiinlly 
has given rise to many researrhea Al Nottodtu, the 
pi o( eases are kept secret ua much as pogoibla, how- 
ever The gaa coming frian the tnmaiw le taken to 
oxidising towers, where they remain tor a, eartntn 
time sod In thil part the nitric oxldo In 



huirilv iiway frcHii 
lit IIII 111 tlir onrly 
II the night not lo 
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1 In care 


thoie oluccrvotorh H cm 
lo^hlch Olio will bo 11 
vnvagor from far-dlalii 


I In Inc, ulliicHKod between 
oil with Inrgo telescopes aa 
Irsi to pick up tho retumlnct 
Khona It ts expected that 
IhlB «tll lie ilcinc Ml AiiguNt or Hi-|iicnihc*r of this year 
The comet will then Im h faint nchuluiia star not far 
from Orion But eltli riuarci lo this matter of aearrh 
Ir m«> be said Ihal It haa nlreaitj begun uhlelly by 
iiieana of photugraphv It la Ing tlinnght that thla 
Hiixlllary to hi loin e mlglit nnki' visible fainter objects 
then the cvi iRii nee 

In Inly of thin year the comet hold Its ooume In 
tha moming ronateilattnoa and was then badly 
plit4il for nerthan obaarver*. It Is w wall yuwed, 


luuiid coinetu won illuiielli-d 
Thore are cine or two vorv Inlereetiag qiieatlane 
connected with the return ot thie comet Of these one 
la the rnuatUutlon of Iheue bodlei The uauaBy ae- 
cipted view la tbat they nre composed of myrloda of 
meteoni at a very high temperature But title does 
not explain their appearance thoroughly It le In 
ilflCKl rather an Imperfect explanetlun ot the tall 
Then do comets grow fainter oai h returu* The bf- 
llef prevalle that they do A cminparleon of the forth 
coming appearance of Halley’s comet In IVIO with the 
roegulflceot drawlnge made by BIr John Homchel of 
the mas appearance ehooU do much to aattle thle 


Flneuesa of grain U greatly to be desired, both in 
flniehed cement end In tbe raw matiirlala of wbUi it 
le made In the new PfelSer etraant maefatn* thg 
proceae of grinding to kept saparata from tha aip«l> 
■Ion of tbe meal, or product of srindtag. Tba look 
named oparattou to aSeotod by manns of n fUaHhi 
mill of peculiar constmetton wbleh, wltbdtit ftnblayi 
lug any aleves. dellvern a pro4|uot of vanr flht gntB- 
Tha maebloe requires much leas power Hian tha Mh 
nary machine so tbat a very flna cement egn be Jpgh 

dneed more cheaply thu o 

by the nanal methods. 


It to said that there are planets esteiier to Nap- 
tune Dr Bee of Mara Island Ohaervatory has evon 
given them a local babltattoti and a name If thare ara 
extra Neptunian ptosete, than they ihoold nuks thair 
preoanoe felt by parturbatlone of such oometa ga pam 
out bayond tbe orWt ef'Meptnne “ ' 
referred to tha i 


It to gmtityliig to Mam that the gppIlfnMn^ 
BignaUng on the railways of tba UnlbNi 
ereaslng, altbough not very rapidly ttie'leiif ' 
ot tbe Intantgle Commorea Oemmimiaili ibewil* 
total tongtb or rend opwsted uM* HMt 
mi tbs bn^miiiiig of tba ysnr ifep, ^ 






ttH put of tba ooantry Tha line balonga to an ai 
Hflilf* ipatom of nllroodi fcuown u the KbatliLhe 
BUin, «m 1 It la daalgDed to give a long needod pataage 
tpreojlh tho plctnreaqua Davoa-Landwaaser valley tor 
Pfi to t)ia praaont the vaUey haa been traversed only 
t)r an ordinary road Heraaftar tha well known monn- 
tgla raaort of Davos will have a direct ronneftlon 
irlQi tha raglon lying to the aouth The line thus 
advaa an outlet to the canter of the Oraubunden can 
too, and paaaangera can easily reach the different 
pdrts of the Bngadlne region by rail The new rall- 
road aactkm will thna be a great advanUge for Davos, 
jN that tha raaort which la already much frequented 
wtn bare a atlll greater development after the rail- 
road lltia la llnlahed. Connection Is now made with 
dto Abola raUroad. which Is another of the Swiss 
Itnaa recently bnllt In this region 
Work on the construction of the new line, known 
aa the Davoa-ruiaur route la actively under way at 
the p resent time Tha railroad Is of short length 
lAo many of the mountain lines In Swltserland for 
It Is scarcely over 11 miles long Still It preeeiits 
many IntareatIng featurea A gage of 1 meter (19 3T 
Inches) Is employed In thia ease Davoa the starling 
point of tho line Ilea at an allltudc of B 019 feet above 
sea level, while tho southern terminal at the locality 
of Plliaur ho an altitude of 1B21 feet, so that the 
gradients on the aectton era <'Onaldcmb1e The maxi 
mum gradient la 3S per cent and the minimum redlns 
of the curves 380 feet The track Is laid upon steel 
ties, rollowing along the valley of the Tandwosacr 
which after Bchmelsboden narrowa to a deep gorre 
lying between high ro<k walla the mule la one which 
tourists will And agreeable for Us plctiirceque charuc 
ter On the eectlon between the above locality and 
Wlaoan a conalderablo amount of work haa been done 
In the way of tunneling and building vladncts In 
all, there are six tnnnels, the longest of which Is the 
BUberharg tunnel In its construction springs were 
met with which gave some dlflldilty After <roislnr 
the mountain torrent of Monatslelu, the line rea<hes 
the htcallty of Wleevn near which le elluated the 
great viaduct, lylifg between Wlcsen and KHlsur The 
main central span lying over the Landwesser atream 
b 181 feet, and the height of tho arch above the level 
of tha stream la about 100 feet. It was difficult to ob- 
tain suitable building atone In the region Conirete 
was used for the mnln body of the work and hewn 
graoita for the fating At the top of the arth the 
width ta 1Z8 feet and at the base the width le IBl 
teat The tblrkiiesi at the eiimnilt Is 6 0 feet and at 
tha bottom 10 feet for the masonry On each aide of 
the main arch there are two arches of smaller slxe 
having 611-foot span and lying at the same height 
above the level of the atream In order to carry out 
tha work of building tho prlmlpal arch there was 
thrown kerosa tho stream between abutments an Iron 
tfaWawork bridge of 1 feet width which was hsid 
uhon two suapenalon cablos these latter being an 
chorod at either end The vladnit la built according 
to tha ^aolgns of M Hani Btuder, one of the leading 
engtoeom of the road 


Ani«Hcaii 

Ifarla Ibrloa’e exeelleiit monograph on the canniug 
and preoervlng of fruit la continued Twenty live 
yearn have elapeed alnce Arrhenius advanced the the- 
ory that aelda, beaea, and salta In aqueoue eolutlou 
are disaot laird Into their canelltuent Iona Now that 
the Btemi of contention aroused by this doctrine Is 
clearing It may not bo Inappropriate to ronelder more 
calmly this proposition of Arrhenius s, to relnspecl 
the foundations and lo weigh without prejudlco the 
sucuesecR end the fallurea of the loiili theory This 
has been done by Ollbert Newton I,ewls In a thought 
ful article entitled The Use and Abnae of the lonh 
Theory Thu Kugineering Kletlrlial and Trade 
Notea will also be found os uauul 


tkaiAS to the speed of modem steamera and the 
^sValopmant of tha lallroad ayetem In India, the baao 
Tif the HlmaloyBa It now only twenty days' Journey 
from Modlterrimean ports. Hence mountain climbers 
Who wMi to dlitingulah themsolves by lofty ascents 
or axplomtlona have undorUken lummer expeditloni 
In the high mountains In northern India. In the llret 
rank of Ibeee asplorers stand Dr and Mri Bullock 
WorfeQOB. Who since 1898 have made live expedition! 
In tho ■knalayns Thtlr lateal exploits are recounted 
*lp tha opanlng artkla at the current RnFPLEUKST, No 
im. to. Qtjv coirtrftutee much cnrloua Information 
111 pn ardda entlUed "Bnall Oardena" Dr Rainer 
ItMHer writlaa on the subject of tho InherlUnce of 
'admired ehaActors in hoctmla, and shows how it U 
^^aMtoO ^ UtUelal meaika to Impreaa upon a living 
^tpt^jgnJam a now and deflnits rharacter which la 
' ''liarpdttA>7 hnd whldi remaina conatant throngb a 
ml MfAntta mnahw of genoraUoiia. An ap- 

—a Maa of the form of enr planet Is 

_ ra«Mi dogmaMlim of wience Or 

f 8B; Mw tMa MW hamwiaags U Oblalnod The 
gpd ltd l amtma are toksn aa tha subject of 
ay ^ Btaaiey Smith. Tha 

la a Jio* tmtolcai 
r. urn. 


The sixth auDiuiI tour of the Amcrbnn Automobile 
Asaoclatlon better known bh th« Ollddcii Tour was 
completed el Kjtiisiui I'lly Mu on Ibe lest of Jiil) 
after a more thsn usually atrenuaiis Journey of fifteen 
running days Iruiii Detroit vfo Chicago lo Denver nail 
bai k to Kansas City 

It Is Impossible for us with the space at our die- 
IHisal to give even an outline of tho porfunuaiiice of 
the vsrluiia cars or the Incidents of the trip but as at 
least liuir the spac-u In a number of itulumobllis trade 
Journals have been duvoted lo such details for threw 
HuccessIvH seeks It la perhaps hardly nnesaar) 

The r» arc however several features of tho tour 
viortliy of cepeclel mention even In a noii-aicec Inllst 
paper 

Tlie ronde are agreed by a iiumbor of veteran (lUd 
dun fourlats to have been the worst ever eucouiitcreil 
varying from axle-deep Baud to mud as deep and per 
lisps worst axifrdeeii ruts In hni-d baked giiiuho 
In several cases the eutiru crew of a mr whs thrown 
out by crossing too swiftly In dnsiindluK u hill a 
rnncenled water bur or similar ubatrucllon grase hum 
iiKH ks uiid oven bow Idem graxed axius and unde r |inus 
and bridges on the pralrlo roads had to Ice ripnlrud 
lafore safe for iCHasugi. Cunslderlng these dlllliultIrH 
the fact that K curs Unlshed with perfect road ck'orcs 
(without lustug marks for dela> bniclaKi repairs or 
udjuiliiaut en roicfc) as niaiiy as 2t out of the li con 
testing cars eoverltig the drat 8IU miles to Mliiiicaicolls 
ocer perhaisi the worst roods encounleriHl without be 
lug penalised Is strong lestlniony In favor of the t laliii 
that the rellniclllly of Aiinrlcan inniiufec lure has 
reached eomelhliig like perfection hven tho expected 
spring troiililiut were i onsplciioiinlv few 
WhercHs In former >eors the t.llildi n Ims 111*011 coil 
sldercd to he a big c nr tour small 1 are having liurdi) 
a fair cliaino to iniikn a showing piuiHcrllonate lo 
their c-oHt on attempt was made this >ear In I ho s>h 
lem of marking and distribution of the tiopblee lo 
plate the smsller care on eqiiol lemis lice reenll 
however still shows that the Is-sl luw powered mr Is 
hardly equal to so slriniiuus a Journey 
Orent liusiilliillty was ebuwn lo the lourlsle ut prat 
tlcHlIy ovc ry town and village passed Detroit MInne 
upolls uTid Denver partkcclicrty dlHtlngulehlng them 
selves and fanners’ lancllles lining the route even 
In remote dlstrlcle Tho latter eenic lo ho ovenomlng 
their huBlillty to horaolees velclclcs not me rel> nmk 
I leg way for the automobile nied teklieg Its deist with 
n leitlei graio but theinnelvcs adopting Itn use to 
uvold lliceso nlternaUvee The Interest show 11 by the 
agrlciellurlBt lie tho tour should beiecflt piirtlelpants In 
the latter 1 omnierclally In tlieeee elays of high priced 
grain and promteo of abemdaeel eropa as well os mn 
Icriolly aoslallng the unlwrnally benellieiel caeiae of 
good rosulB 

The midden trophy for tho lurgeat cars and tho 
Hower trophy tor runabouts wtro won by Ple,re,ei Ar 
row’ care Ueroo of whiili flniKhesI with perfest road 
01 area the two winners actually leaving no luarka de 
ducted for any re-adjuatnniete to lee made ni ihe flnlsh 
lo put them In the pertoel condition In whlih they 
Blurted which Is certainly a most remarkable show 
Ing 

Tha Detroit prise for Intermedlatie eora whs wop bj, 
a rhalmers-Detrolt car two of Ihe three PreneUr 
cars entered also finished with perfect aeores 

A roranrkablo record was made by a Rapid cone 
merclal delivery truck which wee sonl on the uniu 
cuatomod * 600-niH* loeirne > by its enterprising menu 
forlurers carrying over a ton of baggage and acces- 
torlea for the tonrlefs on solid tires It not only 
rendered yeomaii servlco but ailemlly would have been 
unieenallted on eeveral of the worst days’ runs had It 
been carapeting with the touring cars and climbed 
PIkfl’i Peak an a diversion during n pauso In the tour 


llf 

record flight and of other recorda which he hu mode 
appeared In our last Issue 
The exlreenecly rapid progress belug made In avt 
Htlon In Praieie la truly sstoeindlug Due of the men 
who has made cxtraierdleiary piogreiue Iv M Roger 
Seimmer Ills record lie date Is truly remarkable and 
BhowB tliat when oue uiiie iLiinis lu lly iiii aeroplane 
there Ik a faiec liiullon eeiii greuler than that txperl 
eni-iil wllli the HuluiiiublW During six lOiiamullVL 
riuya fnim Inly I Ih lu istli imliislve M Sommer 
ihudie Ihe fulluwhig ItlKhts I ily I llh two flights of 
IB and 19 minutes On Ih Mill a Might of 27 nilu 
iilei III 11 he’lghl llf frniii lu In Tmi (i-cl covering a 
dlsloucu of 12 kilometers IT'* miles I outside the Ilm 
lie of the nerndmme within III mhiulis On July 
ITlIi a 3U-iiiluiilc tllglll during wlihti 12 liters (3 2 
gullieiis) of gsBiilliie wers lunsumod uiid on the IKth r 
lUghl or 1 hour mid 4 niliiiili-s On Inly 27tli tbla 
time was Inircnscd to 1 hour 21 mlniiliH end 3i) 
Hiioinls On AiigeisL Isl he lie w 1 Ilnur Mi miiiules 

days lalcr he niieds i Might of . hmiis and in wsuiida 
which up III Ihe lime of nni gnlug to press Is the 
longest record iiihiIh b> u foreign aviator M Hand 
art Is another Iseglnnor who has res colly niut with 
(Onalderable siiciess On Inly IXtli at Jiivlosy he 
made Hires ilriulls nf lbs ni'riKlrnmv In a gusty 
wind ruverlng n iIlsUiiiic of alniit H . kllomolirs i2 6 
miles) RIarlliig nl I 14 A M on August 7th In Ihe 
nioonllKht he mude a lllglil Isailiig 2 hours 27 min 
Hies and IB scs ondn tho altitudo attained vnryldfc 
fi-oui 2ll to 10 feet I his Hiiriinsaps the record of 2 
huiira and 20 mlniitis mudn on Dec ember Slst Inal by 
VVIlhiir Wright uinl Is sii endurance record for an 
asrupluiis 

(apt Icihor made several flights on the (hump ds 
Mara on Inly IKIh wllh his Volslii hliiliinc Two dsys 
iKlcr he Hindi six biiinssriil flights nt Re Kart after 
whhh III Bhlppid his lime hliu* lo Vlihy for tho evl 
I lion niiect On Tilly I'llh Iteiiry haminn msds a 
flight of I lioiir iind 21 iiiIuuIhs iit Cheinns lUo 
flight Htailiil HI H 17 I’ M lend tcrmhmtcel ut 9 40 
when till gnthi ring darkness ohllgid kiiniian to de 
scond Ills new machlm has llii lull plaicil farther 
npnrt Ihnn the former oiip slid Is Oiled with runners 
liislesd of wills Is Ihe* hiiliiin Ing planes are) plae.-ed 
hetwism llio iHds nf the mnln plain On Tilly 2tet 
St I hslons Mr ksniiaii look up Mr rnekhiirii In a 
mw mschlne whhh Hie Intti r hiis Just imriliosed It 
nmrie s ilriull of tin cruiip a dlstuiiec of ahuiil 1'. 
miles 

iTom Hn nlsivi H will lio scs n Hint the ueroplanc 
l< milking greal strides In I ram e No less than 
fuilvHlx mnililnis hive Isiii iiilircd tor Ihe great 
(evliiHnii nieellng il llln lius dining the week Is gin 
ntiig August 22ml Hinl nl this meellng ivlatlori abroail 
will for IhL fli-Hl lime he imi nii u smiml tooting 

COKPLXTIOR OF TBS OOVZBHHEHT COBTBAOT BT 
OBVILLZ WBIOUT AT FORT BTEB 

With the nmklng of the lenmlli . roas country speed 
lost hv Orville Wright al 1 uri Myer im July 30lh as 
meiiHoinil In niir Inst Issm tin govi riiment requlri 

plit.lv fnlHIl 1 Ihe s|m i d nv. rigid by tbe mil. blue 




gi-il 1 1 'i mills iin hniii while on the 
reliirn Irlp Hn. .v. ii.g.* speed wi.s 47 4 1 miles an hour 
Ah Ihs Isin.iH offucl hv Hie gov. riiiiiciil wvs $2 null fnr 
enili iiilh IS r hiiiir In iixuss uf forty wlHioiit luklug 
Into ismshleriilhiii rrii. Ili.nM of a mile Hn Wrlglil 
brothers ree i ivi d n h.iniis of JB iHSI whhh made, a 
Intel or (KIIIUII for their ii.u.hlnc 

riie more one lunsl.lio, Ihls remark ibis flight the 
more rhi ex. ellent qniillHes of thi W right hlplsno 
anil the d-irliig of Orvllh* Wright lie makliiK the cross 
.oiin'ry flight lu Alovandrln \h hI.iii.I out With 
. Hiimi what smaller niiii hlne than that useil last year 
(Hill planes sre "n feel long hv h 'set from front lo 
riur) some I 2im iseiinds nf weight woe tarried at a 
SISHWI of 42', miles nil hour with an cxiiciiditure of 
not over ''U horse-power This incaiiH that 'he iiia 
rhlne IKted 40 pounds or more por horsepower i\ 
ppuded and 'arrleil this weight at a faster speed than 
has ever be»en shown In uii offl.lal lest by any nilier 
aeroplane Tho weight lifted per square fool of snp 
porting siirfoie however whs niuih less than In the 
CHse of nierlot with his No XII mouoplane for Ih. 
Wright innchlno carried cmly nlmut 214 pound 1 




■ nierlot lifted over B 


Tlic SI 


BLBUon ounn fusht abb otbu bboobm ib 

nABOX 

We rMwJtw* kerewith several photographa ehow 
lug th* utart of Weriot aiross the English Cboanel, 
and also ehowlng him flying ubove tho rhennol when 
beyond light of land Thf*o photographs give an 
euoelliat Me* of the hirdllko oppeuraneo of BliMrlot’s 
moMptauio *li« In fllgM. A full deecriptlou of hto 


the Inltni altalnod In on offlclnl lest nt Dousl triune 
Inst month was 10 mllcw per hour less ihsn (In.i 
reu.hed by the Wright hlplnne In Its I* si at i-ur' 
Myer although nieriot’s monoplane i.eil npi.ruvi 
mntely the same horse-power and Itfted prniH>nllv 
tha seme weight A comparleon of the two lumlii.ir 
shows very neatly therefore the groster lining 
power of a single deeply curved siirfnc. over super 
posed slightly curved eurfarcs and brings out 
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thn laa that whan anch • auitaea to tuad, m 
uiiK I III I'uw »llh the DIeiiot maehlna, apecd 
In Hill I Mil till roi lining power On the other 
hniiil liiiuiMr UK H praLtlial uiarhlna tor tho 
iiHi lit iKirthiiun the monoplane of Bleriot 
iilTerH illHiliiit iiiltniiiiigea in the way of Hmall 
[IHIH IIMIIIIHII llghl weight of the appnrnlua 
mil riRilt |Kirlahllll\ Aflnr rnnkliiK hla i5- 
mill riiHi-iniiiilrt lllHht from Ktuiiipea to Che 
\lll\ nil lull lull ItHi Illerlol illamountoil the 
UIIIKK "T IiIh mill him faHlnieil Ihi m to the ulilea 
it ilii liiiih linnii uiiil tiiuoil the iiinihliie over 
till ru III nil liri thill will I la til 1’nrlH u illHlaiii'e 
of II iiilliH iirrhliiK there hy Lvenllig Thu 
lierruniiiiiiii lit Hill h n tmi hIihwh the HUia'rlor 
iiilaptablllly tor »iii piirpiiHia ami for ell pme- 
ihal UHIH nf I hi mimn|iluiii tspe of aeropline 
Iiioiiiitpil on whielH UM etinipareil with the hi 
plane ijpe of niarhlne mounted U|ion ninnera 
anil riiiiililiig n Rinrtlng rail and dropping 
weight to luilllill It 

The (ultlllmtnt ot the npeelflratlona of the 
IIiiIIihI Hiatee gnieniiiii lit for a heavier than air 
Hying liiHililiio iniirka nn em In Iho development 
Ilf IK rial iiii\lKiiilnii hen tlioHt. apci lIli atloiia 
were laaiieil In rieiinilier inn? the Wrighta had 
not demonutriited ant of (heir rlalme tho ihlet 
of whieh Wini that thiy had flown for 18 tnln 
iilea mure than two jenm Im fore Hanloa On 
iiiont l-Hriiiiiii and I h la grange had luaile lltllp 
more than Juiiipa ami tin art of nviallnii wna 
In Ita liitaii t far ea any prnitlial deiiuinHlrii 
lion of wliul hail alruuly been dniio hy the had 
era waa laiirirind 1 hu a|iei IHi ntlona laauul b) 
lha Mar IV imrtiiiunl ii>t|iilreil an endurami 
flight Ilf one hour with a paeaengiir a iroaa- 
povintry aimed te«t with a pataoiiger for a die- 
tania nf ten inlha In whiili a apend of not lean 
than 18 inilea an hour muat be ahown and the 
lurrying of aullli knt fuel for a izninlle (I 
liniirl lllghl Ihiae aperlfltatlona were au 
rlguroUB Ihal even the moat hopeful avlatora 
were doubtful whether Ihev eniild be tulfllleil 
hut when Wilbur Wright fliw for 3 houre ami 
30 nlniiteR on IVrembeT 3lal iMt In Franu 
all doubt waa illMpilleil iia to whether or not 
the Wright lirolhere tuuld falflll the eiieititia 
tlnna Nevtnheleaa the biat apeed allow u h] 
the Wright niaihliie In Fmiim In tho dlffin'iil 
H|ieod teala there did not cxiroil 18 mill a an 
hour vorv unirh and there waa lonaoiiiiinll) 

■ unatderuhli doubt ne to how (aat the luin him 
loahl Iravel and how ininli Iioiiiih llrvllh 
Wright would win Atti r iniking Mil hariinl 
iiiia trip nsnr him rnl diip Milliya and high hllla 
he exiireaHid hla lalhf that had tliere hem iiu 
wind to drivi him out of hla loiirai. he would 
have niudn 14 mill a an hoar aiul rotelveil the 
full boniia Till In Iglil wlilih he utluliied li 
paaelng n\ir Iln uilh>H waa 4no to lOn 
feel When tin rail la ioiihIiIi ri d that liml 
the motor atoppid tailh men In the HemiiUiin 
would have la-eii In Inimliiint dangir ot IohIiik 
their Uvea from the iteaient of tlie iiiaihim on 
the tree topa one laii readily aie that tin nink 
lug of thla Might renalriil iiinre daring I him 
(he making ot a lllghl aeroaa tin h nxltali ( liiiii 
nel Not only thla but two Uvea wen In Jenp 
ardy all tin lime 



A gllaipae of Bleriot abortljr after hto atart. 



Blerint la mM-Vbaanel 

BLXBIOT'I mOBT AOXOff THX XXaUIK OHABBIL. 


ItM' tn hntiM 

alaoat dglto v sow rtdOMto. 0WM( 

among umoo -to H. PngllMm, wbo; toltk 
alB blplana Ottod with a tall and a (toiaido' lijv 
Tolvtng -erUndor mWor, on July Itth mndi A 
orowHgniDtiT flifht from Oonal to AttiA a dto* 
tanoo of IS mllea. Tho flight waa madd tn Id, 
mlnntoB. at an avarago apood of 3Et mltat'aii, 
bonr Next to Bleriot, H Panlban boUa tht 
record for crotwconatry flying In FraAeo, Ua 


to a height of 130 metora (SOS 8 feet), and tboi*- 
by beaten Wilbur Wrlght’a llOmeter (350<fe0t) 
record made on December IStb last at AnrooHi 
Bomo of H Panlhan'a recent reoorda made at 
Doiial are aa follows 12 kllometerB (7^ mlloa) 
Id about 16 minutea at a height of SO rnatoka 
(98 feet), Jnly 33rd, 1 bour IT minutea 10 iho- 
onde, covering an ofliclal measured dtetanee o( 
40 178 hllometora (SO miles), bat nctnally trgiv* 
arsing a distance of 70 kilometers (48 6 mllai). 
wben the wide tnme ere conaidered 
July 18th, M Itonlban raced M Bleriot With 
the latter's biplane at Doual, over a dlftanee 
ot a kilometer (0 621 mile) In a aMal-elNte. 
This was the flrat time two aeroplanea hafa On- 
gaged In a race and the (Set that tbeao wen a 
biplane and a monoplane with two dtoUnctly 
different typea of motors made this race all ttaa 
more Interesting M Bleriot won tn the ttma 
of 1 00 an average apeed of S3 4 miles an honr, 
while Paulhant time waa 1 37 an averaga 
apeed ot 28 miles an bour The earns day If 
Bleriot won tbe Prig du Nord by oovelW > 
kllometere (1 4 mllea) In 3 mlnulaa 30 seoonds 
Although America was tbe flret to eeotire aa 
aeroplane for the use of its War Departonent. 
several other nations are auletly worKIlV to 
develop niarhinea ot Ihalr own In Bnglaad- 
('apt Cody who bowaver boa not been elded 
very muih by the government baa lately been 
making auceeaaful flights with a biplane nearly 
twice tbe else of Wrigbta’ On July Slat ho 
flew 4 mileo above lAffan’a Plain near AldON 
shot This to the flrat biplane according to 
Capt Cody In which every powlhle effort haa 
been tdude to avoid head rewlatance Ha bo- 
llevos Ibut hla macblna baa less head reslstaucp 
than any other ao far vongtruiled of the aauo 
alee nnd with an engine of about 30 borao-power 
ho has down BureeRoOilIy at good speed TIiib 
F reni h gnvi mmvut alao In experimenting with 
a biplane but up to the pn sent no attempt baa 
been made to piirrhaae auih a maiblne from 
any nf thn iiuineroiie conatructora. Orvillo 
Wright expel ta to go to Oermnny very soon, 
with tbe Idea ot selling a number ot macbliies 
to tbe (lerman government Italy haa already 
acquired one Wright aeroplane and will prob- 

ably have aeveral more aoou Tho Anatrlan and 
the Russian guvemmenta are also Interooted In 
aeroplanes fur war purimaes. Up to the praaont 
time however our country and Italy ara tbe 

only onea which have aeroplanes, and whldh are 

raadv to punhaae nion of these machlnea In 

the near future It le probable that new spai;i 
ncatluive In which greater requlrementa will ha 

mode will be leuued within a short time by oar 

War Department 
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Av AkttnAi nwmxt mami. 

. JO99 Vr tht llufKra BtatM to which forcotiT It o( 
mpy Tttal hnportaiiet U PenntylTtiiit, for the roe- 
OOh iktt toeh B Imrye rtreoue hat been toaured tram 
tU timber Inttraata. Only ten million trrea of lit 
•m hw thui (tr been devoted to tfriculture, the 
lumbering Induatry belnc very extenilve over the 
balance of the State on acconnt of the foreat growth. 
In Pennaylvanla, at well a* other BUtea the lomber 
indaatiT haa bean accompanied with great waate ow 
lag to the crude methoda employed— the large queiv- 
tlly of valnable atiimpage being left, young treea 
broken down In felling larger onea while the prac> 
Uoo of eklnning” the toreata or cutting down the 


The Inatltatlon Itaalf la located In Canter County 
where an excellent opportunity le provided for a 
atudy of the varloua branrhea but In addition the 
atudanta are lent to varloua port lone of the State 
aa well na out of Ponneylvania fur additional atudy 
and practice The State College aa It la termed 
glvea Hpaclal attention to Add work In addition to 
tbe routine of the claae room and lecture room In 
connection with the earlier louraea In foreatry the 
men are token Into the flelil where they study «ai h 
kind of tree tta form, Ita bark leaves buds and 
flowers until they are purfetlly fnmillar with the 
trees and the material with which they will work 
hollowing this they lerry on during the fall soaaon 
the work of colleillDg the fruit end aeedn nt vnrl 


with water, and followed this with a forest math 
ehowlng the nature and amount of timber growth 
end from notea taken In the Held worked out a plan 
for the future managemtnl of the waterabed 
At the State Cnllvgo tbe course of training Includaa 
not only preparation for forestry In the Rast but 
furnelry In the Weal As on lllustrallun the sludenta 
are c\iin Instructed In the use of pack anlmula, which 
are so much depended uiiuu In the great nailunal 
forests where the only ruut< may be a pony trail 
The rouTSc of lUHlrurtlou 111' luJca tho cnri' and UM 
of ponies and mules Mu methods of loading them 
also riding Putk trains lire ativd out and the am 
dents make expedlllons ns thej would In the Rm ky 
Muunuiln rLi,lun oi on the I'aclfli ioshI Tun weeks 




Small plants used for teathluf printiplea of treatment of UmbiT lorrsiry stnilrnts studying Mnictnre nf rommerdnl timbers 

with crmniite and niethmiH of IdrntlHcMlIiui 



OpMuttoM M Mmple trrea In wood-lot tu deUnslme avewsge rate 
af growth hr erery daeade. 


A eloxa In gllTbnilurn gathering aeed uf mnplea li 
lar^ aheet 

AM AXniOAg rOUUIBT MHOOL. 


mast ralnabla trass ragnrdlani of the destruction to 



oua trees and their etoniRc dry In bagn or burled In 
moist sand In the spring (he iue«ls arc laker and 
planted in forest nunarlvs tin atudenta doing the 
nctual work of planting and lultUallon Numerous 
tripe are mode In the vi Initv nf the college to atudy 
natural reproduction of the foreat Near by Is a 
State reaarva of several thoiisaiiil ni res iiiid the State 
Forestry Hesarvalton Coiunilsslon has given the col 
lege an annual privilege of going upon tbla reserve 
for study sud demonstration in forestry There Is 
no other forest School in I lid country that baa to 
large s tract of wild tend ao near at hand and so 
avullable for study at all times. Last year one of 
the advanced cteaaau mads a topographical sketch of 
a large gap In the hills which supplied the oollege 


St the end of the junior year are spnnt In mnipliig 
upon some large wood lot In thi Slate when tin bnis 
get vtrv praitleal training In rump life In the esil 
muting of timber and Its urtiial rnensiirciiu nl by 
various methods rapid akctihlng nnd miipiiliif, of 
forest art til. and In study of tree growlh bv iiiniUsIs 
of triT tntiika Frini the data oblnlin'd in the llelil 
a map Is mode and a plan drawn up for the inrreii. 
mnnsgement of the wood lot There sre msny Iota 
ttoiiH In Pennsylvania which arc admirable for flehl 
work beeause within a sniBlI area mn\ Is a Inrgi 
number of varletlea of trees form lug a mist ellnneoni. 
growth An oppnrtnnlty la also given the stiidMiis to 
Inveetigato the different varieties nt soil the evieni 
of the weterebed and to obtain other data ubiili 
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n ooimeEtlon with thalr A 


During the iMt yaar the mwnbera of the gradoat- 
iiiR I laHH ara put through a vary rigid teat being ro- 
fliilrrd to epend at least four weeke In some forest 
Kglun eltltcr in Penuaylranta ur oilier Statee They 
111 sent to a lumber ramp where they make a 
eluily of lumbering as associated «llh foreatry This 
iiioiilh In till lumber woods Is taken as a part of a 
i-ourse in lumtarlng In ahlrh eerh npernlloii from the 
lug In the tree to the flnisheri priMlint Is thoroughly 
dtsiusHed The men ore provided ulth nn outline to 
aid them In their atiidlen and will prepare a lOinplele 
riport on the liinilsTliig ii|Mrullan whlili they Invest! 
gate They are also plaiivl during the summer vara 
lions ehere thiy will get Ihe must praetlral experl 
oin-e III forostry 

To git the men In torn h with prniMial forestry ns 
It Is Isilng rarrled on hy privsti Indlvldusls through 
the Htale and In Its varlona forest iinrserleH as well 
as the work nf mniiiifm luring i ninpniiles who put 
out tools and nqiilpmint used hy thn roresltr one or 
more trips are marie iinh year hy lln Jnnlora and 
ainliira and It Is pliinnid lu lin n-nae In so far as 
poBHlhle (In nsirnlmss of lluHe trlpa Hie slndeiits 
have visited viirliiiis iilniilliigs of lo< iial iiiiidi by the 
IMinaylvanlii Itollrnnd alimg Its lines Isslanen Harris 
liiirg end I’hlladelplilu In these planlstlons Hi 
sludled till Injury dnm hy the liausl h 
mlie and hnio learned that the loiust wi 
of value for generel planting throughout I 
I'nltavIMi I III forestry work tarried 

been run fully Htudliil 'Jn this estatr 
exteiisivi phintliiK has bri n done bill 
without the laoil ri suits liaiaiiHi of In 
jury from lln Htiine walla Imvi been 
built and hre lain a or roads entahllshid 
xiimple of this 


kind of amphiyinsiit that tbsy Bsad OonaaqnaBtly ibn 
work Is closely connected witb tha voeatloB of the 
farmer and the one who completes the eonrae of stndy 
with the view of becoming an agrtcalturlot la In a 
position to ael the most and best of bla woodland 
end to make It a permaueot resoaroe 
II may be adilud that the length of this course Is 
four years the llrat two yearn of which are devoted 
largely to foundation prlndplea, which are absolulely 
iinsasiiry lo the proper training of the forester Be- 
ginning a nil tlio third year they take the men and 
give them two Holld yean of training along forestry 
mill iloscli relalMl linen In connection with the 
Oftuiil fureairv work the sliidenta tttke such subjects 
ah flah and gome preservation dlsoaoee of trees roadn 
and trails elemonlary Irrigation engineering elements 
o' mining In whhh they are taught In an elementary 
way the milling of various minerals Ihe (Imherliig 
nf mines and the laying out of mining claims Tho 
Hliideiits are also glvi n a praillial laiiirse In timber 
testing lu (heir mechanical engineering deportment 

A> ELKOTBOKAORnO &UU. 

A V* ry etlli lent elect romagnol It drill ha* ns-ently 
Lien designed by the German engineer Uurekhdrdt 
(Ills niaihliio Is Intended fur use In all branches nf 
Ihe Iron Industry e g In boiler shops ship yards 
and hy cm ling shops, and the like 

The Ingenious lorablnatlon of an electrical motor 
with an elec tromsgne^ adapts this marhlne to all 


II trw 








Kiuiilry Tho Hdvauroil 
students bav) made trips Ihrougli thi 
soulhesBlcrn porllnii nf Ihe Stall visit 
Ing Ihe Inrm forest nursery of the 
Pennsylvania llallrniid at Morrlsvllle 
whli li has Isen eHlahUsInd hv thn 
I’linnHylvaiilii KnIlroail This Is re- 
ported In hr till ntiiBl forest luirsery In 
the United Htalis II hud a iiiillinn 
gild a half of ml inik Bcedllngs grown 
from HcnriiH whhh wire set oiil In tin 
spring nf lima linlnslrles asnoitalid 
with forestry sin h as works showing 
tho way In whiili win rope and table 
are iiNHil In IncKliig upnrallons havi 

wore able to sir thi making of all 
clnSMes of siiwr fmin ibi i riidr mnlerlal 
to the nniHliiil pmilml 
This brief onlllni glcis an Idea of 
the briinil and i nniprein iisivi hi apt of 
tbc Instriiillon ns uirrled mil nl (Ills 
Inslltulinii bill the npiKirtimilli B for 
the gradiinliH an sinli Hint the si bool 
.onsldr r 


worth wh 

HlHIIIIV li 

trnimal fni 
than till 
while Ihe H.iliirl 
Indiicenii nl In a 
lip The lulligf 
lumber iiinipanli 
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tlniiullv lias refiniHlH froiii isrge 
rnugliiiiit tho loiiiilry for gnidii 
ales and sonirlliniH nniU r gnidiiulrs Tlir liiltid 
Blntes forest Servlie Is also nnniher soum of em 
ployiiient and this Inslltntlnn has already seal qnlln 
a Isrge nnniher Inin Hie iiRlInnnl fnrmts in Montana 
ninl Ollier Sialee In fail the demand for grndiiHlen 
Is assuming sin h propurlloiis tlisl expert foreslry will 
nndnnhitflli 1wi iinn ii imiiHon which will give many 
IhnuHninls • inpIiiMni nl mid lln i-hsuIIh uI Hie I’l nn 
svlvsnlii liislllnllni pi(i\> Huit slmllnr hi hnols i-sluls 
llshrd In ulliir parts of Mii (iiuiilry will hi of far 
iriiililiig liiinni In solving the iirobirm of conscrv 
log tin Iitllnnal woodinnde 

At tho head of th, Plate Colli go Is Dr Hugh P 
Bakir a grndnnti of Hie Yale kiirist Rrhool who wan 
also lOiinirteil for seieril yiars with the 1 nlled 
Plates toiest Sirilu Hie filiilc Biillinrltles have 
provided Dr Ilaker with a si alt of experts so that as 
slreuily noted not only Inslrmlloii hut Held work has 
ts-en provided In lllornlly iviry detail which i 
this subject 

In Ik iiiiHvhnnin fonutrv Is taken np la i 
with the work of thi ngrb nltnrnl nnd mn honlcal 
departments of the State University ns It If believed 
Ihlsrik the best methml As forestry la a producUon 
of a crop from the soil In a sense It Is sgricullure 
and because the utlllmllon of the irop demands con 
sldsiEblo knowledge of englneorlng, the Instructors 
we abln to give the itndents work In the departments 
at ^IfO, bMohimiOAl. and mining suglnMrlnff— Jam thn 
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boring milling rounterainking and broaching Eleo 
(romagiiets plorsd on both sides of the drill spindle 
throw Hie msihtne so tightly against the work us to 
allow any ono of the operations mentioned to be car- 
ried oil! rapidly 

A special attachment on the drill spindle allows the 
tool lo be rapidly and arcnrstoly centored on any 
given point of the working surface The machine Is 
thus adjusted within s few seconds 
As represented In the accompanying figures, the 
dilllliig miirhlne Is eultably aiispended for this par- 
issw On borUontol surtares the drill can obviously 
Is- used without ana suspension A special device Is 
used In iipwsrd drilling 

The nlev I romagnetir drill comprises four main 
parts vix the driving motor tho drill proper with 
Its centering device, the elevlromognels, and the sui- 

The iiiuior armature drives the drl|l shaft through 
a normal toothed wheal gearing The shaft can be 
axially displaced with a view rapidly to adjust the 
drill point on the center mark The halmaced suspen- 
sion device i an he used for tbs same pnrposs 
The elect roraagnets are placed on a yoke pivotod 
In Ihc plate extension of the machine, and fixed wlUi 
a nui Till magnet yoke, with Its two colls, can ac 
cordlngly be adjusted to any desired angle A ehunp 
screw Is used to hoU U In position 
The pole places fitted to tts ends of tbs magnM 
colls are Intepohugsahls, tbidr length apd. nhape he- neot i rted, « Ht 
Ing edngted to ifin tool In ^ptoat M won on td ttOy tfi t| gi 


tho fcnn tfio li 
miut bo hoHt ns ti_,,.^ 
with Utolr’miOre mulWo,! _ _ 

■honld be find M encll hoJgM kb^ifo Umi,* 
as to allow tho drill to bo ntfifilr oeBt«NtA 
point of the ehop. The tool fe pnteMSr Ok | 
drill of bard tool ateoL 
By employing pole lirteci 
of different lengths can he n 


Examinations made hy Brdmann and 1 
serve as a ronndallon tor tho psychology of ieOdla|b' 
and through caretnl ezperlmentnl ohnwntlon tkeno 
Bclenilsts have reached reeolU of extreordloanr fil- 
tereat , 

Hlthnrlo two views have prevailed, the one bgtgg 
that reading waa effected solely bg spiling, enelt )eV 
ler therefore being grasped and pereslvsd tor 004 tfif 
Itself the other being that the words wars grasped not 
exiluslvoly letter by letter but In Msall groo^ at 
leltara In the same spares of ttane 
We learn from their report in the Zoltselulft fagr. , 
Psychologle und Physiologis der Blnnesorgnna tJiid 
Erdmann and Dodge first ascertainsd thnngh Mfioo* 
Hon of the left eye while the head waa kspt in A ^ 
steady position, that In reading an eaally eomptelMO> 
sibln text there la s regular change bstwsan pwMso 
of rest fur the eye and Its movements. Hie SMlIbee 
of these pauees, however, is much souller thno the 
nnmhcr of the letters over which the eye gtldsSk dad 
It remslne. In the cnee of the same pari 
son almost unchanged as tong as a 
lluent text Is used If the text bscomea 
more difflenit In tho meantime tbs 
number of pauses Is Increased a Httls, 
and where attention Is gives eoeltt- 
slvely to the formation of worde, nn In 
proofs ” the number becomee three 
times ae large 

Hu muth having been ascertained, the 
next object was to ascertain wbsthsr 
reading was ettectsd during tbs ponato 
of rest or whether the letters pre- 
■ented themselves with euncient dlA 
linolness while the eye was moving te 
the right Through perfectly exact ob- 
servation and calculation both Invortl 
gators came te the oonrliudon that rsad- 
Ing was effected exrlnalvoly during the 
pauees of rest Ou an average the eye 
glides during a defintte movement on 
Ihe line over a spaiw of 1 HZ to Log 
cenllmeters a space that rontalsa about 
twelve to thirteen letters. Tbs rapid 
ibange of the blsik and light textual 
elements— the letters and tha Inter- 
otlces— makes It more Impoasthls for 
the eye to recognise the letters While it 
la In motion It was also sscsrialiied 
that by s very brief exercise of vlfibn, 
while the eye Is still four letters with- 
out exception OvO at the rnosG can be 
recognised at the koine time, iWfn whip 
they do not occur In a leqaspea of 
uorde In the caas of such a ssqUWjee, 
however, four or five timee an many 
iHtiers can be read during the same In 
terval of vlilon In the abort )moees 
of rest while reading one rsOOgpIneg 
the words solely from Uislr optical ooh 
lertive form If tbs letters are not too largo, dnd sack 
racognltlon Is hy so much aosler as the WoMi bhoW 
(hcmsclTPs more characteristic and fluont* to the 
reader Even a beginner can therefore 'with a little 
praclke enable himself to read not only wtthoai'SpeD- 
tng but with a vlaual atntp of whole words at a time: 
How tar this capability may reach deponds on ^tha 
optical memory of the reader 


Aidy. im, 

Almoepbeiie preee n re HIgheet, S0g4, loweet, LIH, 
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30th coolest day gg, data, 4Ui, maikn of naidauia 
for tbs month, gl 4, mens of mlnliUBv gg ^ MnolaU 
mean 73 4 normal 74 dsfidoncy oMnpared srtth 
mean of 89 yean, OJ Warmest m.eMf-iembnratqN o( 
.Jnly, 7g In 1901, ooMest meen, fO In 1994 Abnohltw 
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9 99 In 1899 leoirt, 118, la 1907 Wind- 
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hew vnlOBity, 10,9, maxtmiiB velgBttjL 
bear Weaflwr* dear daya, Ui ’ 
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ns 



‘ from the iMw of July Met ) 

AtUr luvlni mutcred the procemca of modellOK 
1W4 OMtlnc U explained In the prerloiu article! the 
ttnftaAiaa can now take up the decorative featuroa 
TM ponalUlltlM of omamentatlon one can ear are 
•Imeat uallmltA with thia material Varloua eSocU 
ead be obtained One can reproduce antique! which 
^ll hardly he told train the orlglnala and original de- 
*1^ embodying vartoua colon lau be made which 
wUI oonpare favorably with modern clay pottery 
eflOota. Owing to the material uaed the textnre ob- 
tglB«d l! one which la full of llfo and aparhle it haa 
a dtatlnct ebaracterlatlc of ita own whicb lannot be 
Obtained in any other malarial 
da a ipeclflc caie of what can be done along theae 
Unea we will take the copy of an antique which la 
lUuMrated herewith ThIa wai made oa follnwa It 
wu lint caat with perfertly emooth eldea, a mixture 
of one part Portland cement to two narta of fairly 
conrao brown aand being ueed After pouring Ihia 
mixture It wae allowed to set In the mold for from 
eight to twelve houra The mold wae then removed 
and the place was found to be In a more nr less ooft 
■tate. That la It had lo be bandied carefully and 
the ooncrote bad not become oo hard that au Imtirra- 
■lon could not be made In It with the aharp point of 
a knife the design as shown waa tlitn ninrked on 
t)M lurfsne, and In turn It waa rut and dug out by a 
strong knife blade A atmlghtedgi whk plated along 
the voftons lines being used as a guide for the blade 
The depth to whleh the deslgo should be < til varies 
according to the size of the ple< c but In small work 
tiaqallr from one-etghth of an Imh to three slxtcentbs 
of an Ineh win give the moat effcetlvc reaulls If for 
any reason one lantiot cummeuec the wuik of rutting 
oot the design within twelve houra sflei the piece 
haa been cast or until the piece baa heroine quite 
hard It will then be iietcsaary to uae a amnll hammer 
nod chliel with whhh to cut out tiu <lealgn tkire 
ahould be tnhea however In using these tools not 
to strike too bard a blow for If one hits too hard the 
plac! may break although In antique work If the 
adgea of the cutout dealgti arc more or Icaa Irregular 
.11 miikaa the piece ao mu<h more cSoc live 

In (Iroparliig any article for color Inlay work which 
haa bean modeled and btilll up on wire forms na ex 
plained In numbers I and II of thia series such as a 
anse or other piece the design niuat bo rut out pro- 
vloua to the Inlaying of Ihs colors exactly as has becu 
lust described for antique relief work 

If, however, the piece to be lalald la lo bo made 
In a mold as described in nrtliles III and IV the 
mold can be prepared to foim the dealnd depresalnn 
111 which case the design wMI he lOst In the piece 
Foe complicated designs of this Llisraiter u dsy model 
must be provided from which the plsaicr mold la 
made But In olmple dealgna such ns Illustrated the 
place whlc)] Is to form Die recess ran be attached to 
th« Inside of the ontalde mold as shown In k'lg H 
Tkls con be made of wood and can be secured In 
pines by brada It should be located In the proper 
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oatlitfMtory oolor work la esment, but until of late 
tbess attempU have been most uaaatlafhetory This 
waa largtiy due to ths fart that ordloary Portland 
oamant U of a gray color and on mixing It with tbe 
varloiu color plgmenU tbe result wax a decidedly 
dirty or dead tint of the color used ilmllar to that 
which would be produced in water colors by mixing 
them with water which had already been discolored 
by India ink or lampblack Another cause of un 
aatlsfacdory reeulta along these lines was the fart that 
many of those who exixrluionted did not use tbe 
proper color pigments the result being that thi. col 
ors faded out on exposure In the weather The flrsl 
cause of not belnirable lo produce true tints can now 
be overcome by tbe fan that a really true white Port 
land ceniunt la being manufactured This now isn be 
procured from almcMt any cement dealer Dy using 
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this as a bnai with which to mix the pigments trim 
ilc>nr colors can be ubtafned ond by the use of noth 
Ing but good mineral pigments known as limo or 
cement proof colors It Is iioBsIble to prcsluce shades 
which will bo sbsolutely pernunient 

I he writer has experlmenleci lurgoly with coloring 
matinra from this cuuntry aa well as from abroad 
Many of the culorlng matters obtained rruin abroad 
arc. verv good but llieli cost Is imtiirally higher Ilian 
those which arc. miide In this country 
As before stated mliiersi colors an. those which 
give the best and must pirmnuiul results They all 
come in powdemcl form uud should be mlxi>d with the 
dry cement snd marble dust or white sand as tin 
case tus) be until the whole mass Is of a iitilform 
tint Ihrcmglioni. After having mixed Diim as iiimvt 
water should be added and the whole mixed Into n 

Ihe tollowing plgiiii iits which isii be proiurid from 
almost nnv of the large oinnnrailiinni or diulnrs In 
dry colors will give sutlsfuclnry and iieriuaiient re 
suits 

Dry 1 Igmeiits 
Red oxide of Iron I 
Vcuclian red f 
White Port land iimcnt 
Ultramarine blue | 

Oxide of lobolt f 
Chromale of lend ( 

Yellow Oi her j 
( hrumc oxide of copper 
( srbonsle of copper 
Isunpblai k 1 

1 orch blai k V 

Olac k oxide of copper ) 

fiiiconllng lo qiiaiitll} used) 
Ordinary Portlaml cement (iray 

Uurot umbor Urown 


ItcHUlting Color 


White 

Uluc 


I dark 
r Gray 
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for by woighlng a mui h mora uniform result ean tie 
obtained 

For ornamental work where a wide range of cotora 
lb desired they iso lie pnuured by the same ineona as 
Is used In water or oil color iiulntlng that la by mix 
Ing together tho three prliniirs lolnm whbh are red 
yellow and blue From IIiihi three mlors lan be ob 
talncd every lolor or loiio tliiil iniij bo ri-qiilred Thus 
blue mixed wllh yellow priulmes green blue mixed 
with red prndiiceH violel uiid red mixed wllh yellow 
pmliii-es oniiigL i (i In i iinihliiliig tin lolorlng mat 
It re always do so while Dnv in In a dry slats and 
thoroughly mix or grlini itum together Iwforc adding 
them lo till wlilli ccmiiil 

The nieihud of Inylog Ihise lolorul cement mortars 
la till design Is luc follows I IrciL i noiigh water must 
111 added to tbi iliy innss lo allow II to Is uilxid to the 
conslslciliv of a thill (Usli linn thi design which 
has already him i ul oiil ns privloiislv < xpininod 
bhonhl U ihoroiiglily nit down hv Kiirtnhlliig wllh a 
wet hniHli 

If u vniiioUiwiI dixigii U lo Ik liiliild II In ilways 
well lo luy III all of one color lit the saiio lime ns la 
IIIUHlrHiiHl In >ig Jl In this iiiso wc have flpircs A 
K and f wlihli are lo conialii Die colors red blue anil 
hisi k as Indfiiitnd klrsl wllh the nid of the hladn 
of a iieiikiilfi or any oiloi linndv tiail ai cording to 
the slso of I ho work Uyilii red ■ cinml In the design A 
liH shown lit I) bv the dm Lid llrico la I It i nine IimI 
wllh or even a lilfh lilghii Hum tin rut or boily nf 
Ills viiMc or plcix wlilih |i licirig Inlihl alwi hi Ihe 
lolorcd iiinent proji 1 1 tayotiii Ms laiallloii lii the tin 
Ishiil diolgii ns ludinitid hv Ihi doll'd lines Now 
Him till VBHi around uiid lliv thi rid loiiunl In the 
designs H (iid ( lellliig Itprojicl IhvoiiiI Ms poslllnnas 
wan done |n Hu dislgii 1 riii nil iiinint whiib has 
twin laid In tin iIphIku I will now Is* wl cnuiigh so 
that a stralgliledge inadi of n flixlh]i pine of wood 
oi otbur niutirliil sin li as i anllioard i an Is plot ml over 
It In Ihe piisMIon of Un tlriiHhid ihsign ns liiillinled at 
It by the ilotud llius 

The sharii I'Im "f i Kiilli iiiii now lin iisi d lo i lit 
uway till siiridiiu "innii wliiili iiioJoiIh Is miiiiI the 
edge of Un sliiilghli ilgi In niHliig uwny Ihi surplus 
lemenl tlwavs i nl iw iv fimii Uu llnlsliccl design 
1‘rcsceil to ml iiwny all olln r surplus icuuni from 
the olln r Uihh sIiIih of Un di>MlKii as Just ilesi rllasl 
iiinl Ihon In turn lu it Un ili>slgnH II iinl c In Uu 
saini manin r Now lav In Uu him min ill In nil 

of Uu* iluHlgns In II Hlnillar iiianin i anil linn the 
hlaikmiieiil li hi iliaini iiny of I In i nlni iil 1 1 nieiits 
lilivc goni InioIuI Un dislgiih iiid oiilo Un f ii e of Ihe 
vnse wraiH iliiin og In Min UnvliHnhii iinlUiinwIlh 
the lucik of Un lihitli of the knlfi whlih Is more nr 
has hliint run around I In oiilllnc of Un dinlgns as 
well an Islwiiii Un colors ii ing ii ninilelil < dgi aa a 
y tilde lly ilohu, thin ii dlhllini piiUim lliu Is pro- 
dmi d la I ween i in li color md a In lli r i ffi 1 1 i in Is* ol) 
mined 

Ihe lolond icnieiila wlilili linu Jii I Incii liihilcl 
iiiiiMl of loiirsi Is* iiirid no ns lo lianhii ilicm up 

I Ills Is cloin by Hininklliik 11 wllh walir nx ox 

plnliii d In a pri vloiis nrl li li 

The in XI irllili will In it of Un 111 il Ing of orna 
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Dynnnilli iniiM In iinrnllv iml I hoi oiiglilv Ihnwial 
III iiiiiki Burc thill M will cxploile mol do gooil work 
III! priqai llmwing of ihnimiii is i Hlmpli o|K>ia 
lion anil Is dotn win h A ilyniuiiltc ixrirldgi iiin bo 
lit with a mHl'h uni hiiiliod wllhollt ci|ilonlon ahiliMl 
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J fut4 Should be of the exact sixe and shape 
gwUlns of ths design and at leaat ona*elghib of 
K thM ShsllBC opd oil the piece well before 
rltho cwinsnl and allow a Rood bevel or draft 
» m SdCks «B that It wlU draw oot eaally 
I aod thus leave a good alaan. aharp 
... to laf tha oolorad ee* 



Tbe amount of coloring mailer to lum in proportion 
to tho cement depends enllroly iiiion tbe di p«h or shade 
of the color desired By mixing up buihII spcclnieiia 
of the loloi; wltb various proporllims of cemenl anil 
making small teat pieces of mortar and then noting 
tbe color of these after they hove dried oui one lan 
readily determine the proper amount of coloring matter 
to nes It Is alwsTS batter to weigh the amount nl pig 
meat used rather than to Juiige the amonut by bulk 


olwsys It must nnl bo laid against a Imi aliniuplih 
or HninkcBlni It nr bn hurled In hiil siiinl nr Hlimd m ii 
II lire Use a hi at tbiit laii he iiiiiliiiM"l iinl Unii 
enn never rise atsive IflO deg i m II whni iicgli i ten 
nyiiamltc begins in undergo a i hangi al 1 ik >1*1. I 
and from that Icmiieralurc up hnniuis iiinn h'*iibi 
live 10 shock until al a tcmpcrnliire of ibniii (. 'Ici- 
It will explode simply from I hat heal The Is it ih iwu 
for dynamite Is one In which the (nrlrldg. i an In 
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Miiied In tub** UiM w* comptottlr mirromiM tv bot 
wHter The ntlcki inny ba eurlcd to tbo work la thin 
tbawflr Nevar plaoa tba thaarer orer a Bra, or try to 
bant the water wblla tha dynamlta (a In IL For 
thawing on a larga luile a bulMIng baatad with ataam 
or water coll la good, prorldad primers man, and tools 
are kept out 
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or abael steel cut two Inrbes wida das *MtHdBitil 
Inch Is a ilesirabla thtcknaaa. but anything lass thga 
i/it Inch will answer About alavan pounda will be 
needed for the core. In stripe of diHsrent lengths 
varying all tha way from 11 up to SI luebas hug 
Insert the strips Into the hole through tba spool one 
by one pnttliiK In the longest ones flrst at tha side 
nearest where the termlnels are brought out, and Bn 
lahing up with the shorter plates at the opposite side 
Rnniigh strliis should be used to fill UP the bole 




It IR well known tbal sniall KtornKC batteries, such 
as are used for autoniolillu Igulllon sre very easily 
ihurged by connect lug the in to a dlriM t-i iirrant bouse 
lighting circuit through a suiiablu resistance but 
where the currenl supply Is alternsllng many have 
supposed that good results i annul be nblalneil with 
out the uw nl lompllintiil and expensive apparatus 
for couverlliig the ullernalliig Into direct current By 
following out the Instrui linns given Ixiliiw however 
an electrolylh rccllfler suitable fur iharglng s lU 
volt sUiy aiiipere-hniir bntitry frnui llu volts can be 
made and iiaeil at hnnie with hiiihH exivnsc and antis 
IhLlory reaiiltH 

There are two pans In Ihi iHqiilriil apiuiraliis — 
the aulolraDsformi r for reiliulng the cultage of the 
line from llu to that required by the lialtcry and 
tha elfstrnlvtlc cell fnr redlfylng the iiirriiil or caiiB- 
Ing II to piiHi alwnis In the same direction 

The autotransfornicr Is shown liy the drawings In 
Fig 1 It luiislsts nf a single icill of magnet wire 
wound on a rectangular woudiii spool Itislds nr which 
a bundle of sluel strips Is alUrward pinieil lo form 
a core The spool la best made of well sousotied while 
pine or whitewood ns these soft woods sre readily 
obtained and lUiBy to work It Is a good plan lo dry 
the wood thoroughly In an oven bi fore It Is i iit tip 

kor the body of Ihe spool four plwiui 2 1/ lb Ini lies 
wide 4 Inihes long and not lliliker tliau t^ Imh are 
required Iheee should lie securely glued and nnllftl 
togslher an as In forni a rsitangiilnr tube 4 liiilieH 
long and niiuHiirliig 10/1(1 Inih lij J l/^(> liuhes on 










will not be neces- 
cHih other bnt If they 
giHsI plan to liiairt an 
M to divide the core up 



aie (lean iiiul bright It li 
mrasloiiul strip of isiper i 
liilo groups nf half a doreii alieels each 

lliti slilpa oiust next be btuil around ou< ni u time 
HO tliiil lliilr mils iiiMl at Ihe side of the toll npiio- 
slle tliii lerniinnis niiii off Ihe inila of ibcIi snip 
with a pair of tliinei s snips sii lliut they meet with 
lul ovi 1 tapping foniiliig wlial are knuwu as butt 
joints ( an slioiilil bt taken that the auctrssive 
Joliiis do nol (uiiie In llu sauit place but overlap each 
utlinr iilsttil I wo IikIiib as tiny pile up In the aame 
wii> ub Ihe Jnliiis In hrlthwork After tha ends are all 
III pliiif liny nin> Ita hi Id p< rnianently bv wrapping 
them with a liinr of slont loid (nol wire) us shown 
Hi / l-lg I I Ills lonipleles the aulotransformer 
lliougli a cool Ilf lilatk paint will luiprove It 

rite iltilrohlli tell tnlialsla of a lead tank nearly 
lined with u sullalilt liquid In whit It uro Immersed 
two mils of nliiinliilniii siipporieil by a light wood 


complstad. 

For aotnal ssryles thu Mttotrutfdrmw, i 
cell and storage battery are to be e 
sbown In the lacond diagram In Fig. I. tlm ^ 
transfanner may be oomieeted to a IKKrolt' f 
socket by mesns of a aufflelent tongtb of No,vl« |i 
cord and an attachment ping K twoamiwre' fjma ' 
sbonld bs Included In the oirenit. , 

The winding! of the autotrangtonner hava bwg^ ' , 
proportioned that when connected to 110 T0lta OMM 
amperes will flow tbrongb a alx volt, dlxtyi«tnpd)»,v 
hour haliery ThU low rate of charging eofltyll|^-^' 
to long life of the battery and at tbe^ame time mttV i 
mixes the amount of attention necewary In c)karfllfFr\ 
since an oTercUarge at low rate doeg trery little Imno, ' 
With ordinary use of an antomoblle, a tanlumr ehaiga. 
over iilglil every two weeks will keep the battery fMf 
and In good order 

After about flfty or sixty hours’ UM Of the rdetlfler^ 

I be sodium phosphate solution will became ethipmi>di\ 
This will be Indicated flrst by nnnnial beatipg tt 
tsnk and aulalransformer due to leakage oarreilta 
and fliinllv by tha blowing of the main fuse and pomh 
bly the dlseharge of the battery back tbrouBh {bfl 
lank and roll It Is tl 
a fresh solution for the tank a 
lifter about flfty hours' Use or wben e 
Ing Is flrst noticed 

Ihe aluminium rods last a long time, and wbaif 
Ihe lower ends become worn thin they may ba 
verted If lam be Uken to remove every pmrttelf of 
the copper connecting wlreo. 

The npimrntus will charge an elght>yolt battery. If 
ncireearv but at a slower rate and It con tino bt 
used on a foui^volt baitory In an emergenoy In the 
latter case the large cnrrsnta may soon oauM oterheaf' 
Ing unless a rcalatani'c of about one obm ba connected 
In serine with the battery 


■Awmnie inA» 

The caw clamp described by Mr Baylsy In the 
tcirNnvn Amihiian of May 16th la of servlca In tbs 
ivurkHhnp slid I should like to submit a modiflcatlon 


Gltm ‘ 


\ 

riir tank bliuuld Is iiinclr of sbuil lead not haa than ^ ' ■'* 

1/32 Inch m Ihickncws A good sire Is 4 Inches wide 
■> Inc Ins long nnd S Inches derp klg 2 IndicBles 


G 



„ , , how a piece of the sleet lend II b> 20 Inches may Is' 

I'lililil'lililil rcoiicmilrall} Out oul the two pieces ns 1 

" shown fold on Iho dotted Unas so that the joints lap lU 1 

on the out side nnd Bolder the srnins heavily with ordl 
imry sedde r l)« not ti-v to nss a lend lined wooden 



rig 1 THE AUTOTBAmrOUER. 

tlir Inside krsr the luinle two pliios >. Iiii h thhk 
fn Inrbes wide ami I lin hrs long are needed 
Ihmugh Llie middle of inch a hula nlmut i t/lH lii< has 
wide by 21,10 Iiic lies Idiig should tsi rut to III snugly 
over the ends of the lube When (he heads are seriirel) 
glued to lh( leiilrsl lube imd hrareil bj a fi w win 
nails driven Into Ihciii fraiii (lie Inside tbi wliidu 
will fnnii a slriiiig siKinl having i spiirv I Inches long 
bitwreii (hi heads fur the winding Tin corners of 
the lube where thn wire Is to he wound innsi he well 
rounded uff with a IIU to avoid the diflinillv of hav 
Ing to IhiuI Ihe flrst liivi r iif win aruund square cor 
nars In one of Ihe hesris twii hiiisII holes slid a 
MW (Ul roust he niiidc as shown nt I 2 uiid 4 In I Ig 
I while In the other head only one saw i ut 3 Is 
needed Ihisa holes and sluU arc for bringing out 
ends and loops In ths winding an that connntlonn 
may afterward lie miide to dllferent iwrls of the Ist 
ter till Ihn heads nf the spool Ihe uiimbcrs 1 to 4 
ahuuhl hu plalnlv carvisl to niold eanfuslnn 
Ths I oil Is lu Is niiuiid Ilf \u III diiuhle cotlOD 
covered magint wire of wbiili ubiiul llirds puiiiuls all 
In one phvc will b. reqiilnd This Is to be wound 
on the spool In light layers of alMiiit flfty turns each 
as follows First pass aboiil 4 Inches of one and of 
Ihe W'Iro out through (he. hole mimhcmd 1 and then 
wind on six even lajirs like Ihrend on n siioni The 
work can Is done iiiihU eiisU) hv clamping the spool on 
the face plate of a lathe and turning It over slowly 
liv hand as (ht winding progresses Tt Is well to give 
esih layer a coal nf shi llui liefore winding the next 
IV lieu the six Inycrs hnvi Ish>ii put on make a short 
'oop In Ihe wire at saw i ut luarked No 2 nnd allow 
the loop to project outside sn Inch nr ao as shown 
Coutlnue the winding as Is fore and nl the end of 
the seventh Invir leave a similar loop at saw rut No 
1 and finally lliilah by putting on the lost nr eighth 
i^er and passing iht end of the wire out through 
hMa.,(fb 4. After ths winding Is romplata It should b« 


lank us the siuires of tlics uppanitns depends liiigel) 
on the toullug eflecl of Ibu suifacus exposed to tbu sir 
hor Ihe elciircsb-e two round alumlolmn rods w, 
Inc h dlameior nnd i>i Imhea long arc required These 
Miust he of ennime ri tall) pure alunilnliim and nol 
I hr HCM ailed haul stmk' or alloy Fasten to nm 
rml of each real n piece of No Id copper wlro to aervs 
ns n lannlnal Ihe best way lo do this la to drill a 
eiiittll'liolL lliruugh Kiub rod near one end slid then 
Insert the wire nnd drive down the sliiinlnlum with 
n center punch until Ihe wire Is lightly plnihed (8eo 
Hg 24 I The link Itself also servsa as an ilettmde 


.1 that It 




where on the uulsldr The almululiiiii rods a 



HARDT lAW-nuro OLAKF 

of It as used by carpenters and others when tha 
fat lilt las at baud ars limited 
OftLntlnies when one wishes to ills a saw, wblla 
nway from the ehop and having no filing claiap at 
hand he Is BI a loss to know how to flrmly hold Ibe 
tool during the operation A bandy expedient Is to 
take a board nr Jnlat nnd turning It on edge, end on, 
nakn a rut with the saw to almost 111 depth. Thao 
place the saw In the cut tenth uppermoet, and drlTt 
In several small wedges along one sida This always 
Imlds the saw nlecly and the whole mUy be nailed to 
a step sill nr part of the framing or may be ploesd 
In a carpenters vise To loosen the saw, strtka the 
top of ItB handle with the band 


TO BimoRT nurr vhrr iiBRiTTiift 

This Is a suggeatton for the slmpliflcatton of tbt 
Inbblttlng of crankshaft boxea, which hai batn 9iq4 
n number of times with entire aetlifactton. DrlA 
holes about Inch from the outside end of the bni 
and In about the poeltlon shown In cut Thp tha htdee . 
for smell scawwa Let the shaft real on the h«44''4^ ‘ 
these screwa which may be odJaateA nntU the 
Ii lined np. After Unlag the ahaft tt OMy bf- tahw 


Fig I -ttlTBOD OT 00R««)TUa OF TER RXOTimR 

supported In the tsnk by means of a light wnoden 
frame mads of six pieces as shown at H Into which 
the rods may he olsinped by thin wooden wedges 
driven In where they pass through the holes 
To make up the liquid for the cell, put two pounds 
of crystallised sodium phosphate In the tank and nil 
up ths latter with about one gallon of lukewarm ( not 
hod water or eneagh to fill It to an Inch from the 
top Btir with a sttok until tbs salt Is diaaoirsd and 
then adjust the alumtalnTit rods so that they dip Into 
the solution three Inchee. 

Bstore the apparatus oan he set at work the nde 
be ooeted with e flln of oalde Thlg hae to be 
current HaglL lor whleti 



formed by the eltenitt^ current HaglL ^ whiea with a ectavfdiflfnr M 
pnrpo^Ui* ffide 



•nrar IBS nun WDB Runrymi^ 

nut of the bos and Wanned before pmulac t)iit,ti|i 
prsvenUng the motel from bolng ehlUafl akfl f ' 
an oiMTon sur&tco. The shaft may by N' ' 
warm and the babbitt pourad a“ 
anrUf a fimfoot hiuoh 
with a ectewdiifer 4 
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KiaiO TAOHTI n A «AU 

The THiMiil run of sevonty voaadi of the New York 
Yuhl (Inb from Martha a Vineyard around Cape Cod 
to Portland harbor afforded a auprenia teat of the 
avutfolDii qualltlea of the inodern racing yacht The 
dlitani-e waa ICZ nillea Not long after the start the 
alud bi'Kaii to freahcm and throughout the nfght aa 
the ytiihls fought iheir way along the eoaat of Cape 
Cod It Inireaaed to «hal was probably a moderate 
gale The fleet was no roughly handled Utal the ma 
Jorlly of Ihe boiUa were atattered during the afternoon 
end night and the following morning found refuge In 
the rarlniia hnrbora from Vineyard Haven to Portland 
Of those that lomploted the run or rather rare, for 
Biti h It was K K Brewster's UO-foot a< hooiier ‘Elmlna 
went through without any lulahap (overlng the ISZ 
tulles In u boura 36 mlnutus and 38 setooda elapsed 
lime Equally meritorious was the performance of 
Cornelius Vanderbilts sloop Aurora, a veasel over 
80 feet shorter than Elmlna' on the waterline 
Which (overed the courae In J6 hours U minutes 
and seconda bcHlIng Mr W K laelliia 90-foot yawl 
' Vigilant the old Amerlto cup defended by over 
» hours The Aurora was uavignled throughout 
by Mr W JlitilHr ImniHn Ir who sHys that the one- 
dealgn HorreahoS yai bta (the claas conalata of the 
"Aurora latalena and Wlimome ) tould hardly 
be surpaaaed In their weallierlv qiialltUs and were 
not In the least danger In the seaway Nuverthelesa, 
tbs tact remains tlisl a moderate Huninior gale aufllced 
io scoltor this Weet of seventy vessels (ompletely disab- 
ling many of them and driving the greater part of them 
to Iho shelter of the nearest harbor The rasiialtles 
coinprlsed slniusi every kind of a disaster that can befall 
salla and spniw. running and sliindllig gear from com 
plete wrerkage aa In the tasp of the Eleanora, for 
incriy tlin Effort whoaa maat went by the board, 
carrying IMwaprlt and evorything almve de< k with 
It 10 the broahing of the Jawa «r Ihe gaff and the 
parting of binrka and the minor mishapa ao well known 
to the railiig yuthtamaii The many rasiialtles merely 
rmphaslse Ihs fait already well known to eximrlenccd 
yachlamin and dealgnera that the ouonnoua span 
and big Ball plan of the mwleni racing yacht are III 
adapted for a thraah to windward In a heavy aca and 
wind Although when a racing yacht la staggering 
along under her full preaa of canvas the strains In 
spsrs shrouds and stays run up to a very high figure 
they evidently do not equal the more violent atraini 
wlilih cM-cur under the sudden i nappy plunging and 
lunhlug of a veaasl that la being ilrlvon under reduced 
canvon In a short And lively aeA Tbo rcault of thia 
eapirlnncn nf a summer a gale will be to bring the 
modcrnlclv sinn-Hd and more comforUbls cnilMr Into 
griatcr favor with the averngn yachlaman 

PSAET AID TBX lOITE Nil 

Public liitercat lu the preaenl nttumpt by Peary to 
reaih the North Pole baa been reawakened by the re- 
<ent atari of the achoouer leuule ' from Bt John a, 
Newfnnndlaod for Etah neat Ureenland, tor the piir 
pose of getting Into communli atlon with thn explorer, 
who haa now been abavnt over twelve montba on hla 
picHfiit cxpcdlllon to Ihe North Pole When Peary 
left In tho Uooaeviit,’ about twelve months ago, be 
P nnned to piiah aa far north as the ice would admit 
sad then ealabllah winter quarters and neks preptra 
tioM Ar a dash by aled between March and Jone of tbs 
priatnl year If he were lucressful bs planned to 
uliirn to Etnh with thn ship If poasihte and It not, 
without It If he failed to reach the Pole, It was hla 
purpose BhoMlri mother attempt aeem to promise sno- 
cess to rotnsln In the North till the annmer of tUlO 
* ^od make another attempt In the early months of that 
'fear If any dtaaeter haa befallen tho Rocawvelt.'* the 
stbooner will ptobebly And Peary at Ets£ ewalilngher 


Sdentlfto A^rieati 

airlvAl, Mid he will be then If he baa auimMed In 
renrblng mN ratiirnttig from the Polai. Btieuld he have 
failed in hla qnant, ha will still ha f»r away tp the north, 
and lha sebooasr will bring hM-k such dlapetchn and 
reporta oa he may havasnu. down. Peaalbly the ysamt 
wUI alao bring back Dr F A. Cooka, of Brooklyn, who 
went north two years ago and wa# tended at Btah to 
nndertaks a trip to the Pole with a alngla companion 
The laat word from him wm sent back by a natlre 
when bo was about to go out over the AroUc ice on hla 
quest If all goes wall the retorn of the'raaael may be 
looked for about Oitobsr 1st, when aoma dallnito nawa 
of Peary a work may be axpactad 

TWBTT wm nrsBX the ua 

The rapid progreea of the arte and aclmces In these 
opening yean of the twentlMh century affords oppor 
timity for the enjoyment of novel sltunttona and sen 
■ailons which were possible only in the dreamt of the 
enthusiast of an earlier day Tbanka to oBctel cour 
ttsy the Editor was recently afforded an opportnnlty, 
during the triate of the latest snbmartnea built for 
our navy to make a run of aome twenty mllea below 
Iho surface of the water In one of these always Inter 
csting and t<wtey extremely termIdaMa cra/L 

A little removed from the long Unas of battleships, 
destrnysrs. and auxllterlsa, that were moored during 
the recent summer roaneuvan in Prorlncetown Bay, 
was the lonvertad bull of an old wooden sailing brig, 
the pruperty of tho Fore River Ship Building Company 
which acted aa “mother ship' to a group of submarinsa, 
rrceiitly cosalrui ted by that company which had been 
brought ta Provincetown for their offlclsl government 
tests Selecting the Stingray * one of the largest 
snbmarlnra, for the reason thal her trials for the day 
wore to be carried on entirely below tho aurtace, we 
went aboard, and found onraelvea on a narrow flat 
deck, about live feet In width and sixty feet In length 
wliUh covera In tbs auperatmiture a light conatnu 
tion of steel plating built upon tbs hull of the subma 
rine proper, and iierforated so as to allow a free en 
trance and exit of tbe water A aleel hand rope, car- 
ried In removable alanchlons aurrounda this deck Ex 
tending up ihrough the center of the deck to a height 
o* about flve feet te a narrow elliptical tower, on top 
of which la the alghtlng hood or conning -tower, pierced 
by several IIUIo gloaa-IUted ports for observation Just 
Ir, front of the conning tower Is a removable navi 
gating bridge used when the ship Is at tbe eurtoce. 
In front of Ihia are tbe two tall tubes of tbe perlecopss, 
which are In duplicate 

Ihe snip was driven to Ue outalris mile course by 
the electric motore, the gaeollno euginet which are 
used for propulsion on the aurface In extended rune 
being nmoupled The flrat aurprlee of tbe day waa 
the extreordlnary smootbneae of the motion, there be- 
ing not the slightest vibration to Indkate that the ves- 
sel was under way As wo approached the course 
orders were given to dismantle the upper works anil 
■end everything below Tho wire bsndrope around 
tho deck was removed tbe stanchions lifted from their 
sockets Ihe navigating bridge on the tonnlng tower was 
knoiked down, and all of this material, with the steer- 
ing gear, compass, etc, was handed piece by piece, 
through the manhole, until tbe ship wss stripped 
clean for the dive As soon aa everybody had gone 
below tho manhole waa closed and the aubmartns was 
reedy for her first run over the measnred mile course 
Below decks throughout the flve hours below the snr- 
furs we were struck with tbe purity and iweslaeas 
of the air and the absence of any odor other than 
tbot of the lost coat of paint which the Interior hsd 
received iCDrward side by side we noticed the two 
torpedo tubes. Aft, beyoitd n bulkhead, were tbe twin 
gasoline engines, and abaft of them the two motors, 
the former oaed for charging the batteries and tor 
propulsion when the ship is st the surface, the tetter 
being used exclusively for propulsion when the kblp te 
submerged 

While making the trial runs, the steering Is dons 
by a man -In the conning tower Immediately bMow 
him standing on tbe deck Is the lookout, with his eys 
at tbs pertsN«e Facing tbs side of tbe vsesel, sootbsr 
man controls by peons of a handwheel, tbe diving 
rudder and holds the vseeel at Its proper depth. At 
various stations wrnw men with their bsndt upon tbe 
wheels snd levers tbst rsgntete tbs bsUsat tanks tor 
giving the proper enfamergence snd trim to tbs ves- 
sel aft were the engteeera. 

It will be remembered that when we went below, tbe 
submarine was flost(ng st tbs depth for surface cruis- 
ing Ths first opertUon wss to admit snfBolsnt water 
Into her tanks to sink tbs boat to the awash condl- 
tinn and In sbaip sa r ras sl on ths otanmands cams, 

‘ nil tbe mala ballast Unk." tbs fbnrtkrd trim- 
ming tank,” " Fin ths itfter trimmlac tank’* liiiii» 
dlately ons could boar tbs rather ominons swish of 
ths wstar as it nadied into tbs veasri Inatlnetlvsly 
our eys followed tbe pointer ea the tergs depth fisgs, 
ubicb was laatsDsd os ^ aids of tbs aalnnarins in 
front of tbs man who ceatrolt the diving rUddsr The 
tanks were left open UU A4epth of fivw fUst wae tsgte- 


tersd Thun tsps tho orddr ts aUri tie 
Whieh Fat i(b0fH|r idlqfM thg gbnrt IMh 

mand. '*Dlve.’‘ A <i)iw.strift turns tp the hiltiitwkksl 
ware fellewsd by a (Itppitif or iurriHpg sflMns. 

tion, as the aubqwriBS, fapplM by the dowumrilii^ 
delleoted rudder srisrh, ehanged tron ths horiapntBl 
to an iBcUtiaUen of almt fiv# dsfraas, snd bagas to 
go down Tho dsooont waa shdwn at onos oh Ute 
depth fsgA wbleh moved qnloUy to Indtets olfht. 
ten, twslvs. and olttmstely ftttsen test, the depth at 
which ths runs ware to be made- 

It ibouM bs explained hare that the handling of the 
diving rudder is the moat deiiosta operation, and ths 
one requiring most sktil and judament, conneotad with 
the sutanariiie Tbe rudder most not be put down too 
suddenly, or there may be too precipitate a plunge. 
At I B knota, tbe apeail at which the ran was mads, 
It took about five dagrees of rudder to make tho dlvs. 
The submarine going down had an Inclination of tbrsB 
and a halt dsgreea To keep her on an even keel 
when submerged. It was nsceassry to give hay abqgt 
ont and a halt degrees of ths diving balm. This is 
dus to ths tact that whan ths submerging tanka ays 
filled she does not tabs in sufllclant water ballast lb 
entirely sink her but la adjusted with a reaerve buo^ 
ancy of about 1000 pounds To eorreet this buo^ 
ancy, It Is necessary to keep the helm slightly dowF 
when she te running. To reach the fifteen-foot depth 
takes fronf fifty eeconde to a minute and a bait, aih 
cording to the apeed at which the boat is being run. 

Tbe mile course was laid ont abont halt a mile el 
shore, the start finish, and quarters being marked by 
liatis of ranges eel up on shore The instant of pass 
Ing tbe rangM was noted by the man at tha eyeplecg 
of tbe perlscnpe, which was swung around at right 
nnalea to the axis of tbe boat As each range psseed 
the field of the periscope, the observer called out 
' Mark tha lime being taken by observers both ea 
shore and within the submarine When the milt 
ennrsa had been covered which was dons tinder full 
power at tha rate of nine and a half knots, ths dlylng 
rudder wss put up and ths same lurlona change of 
level wss felt as when the diva waa mada 
Psrhapa ths most surprising thing about this fivs 
hours' trip below water was the fact that even when 
tbe boat waa being driven at the highest speed then 
was pracllcally no vibration and absolutely no InfiK 
cation that the water was sweeping by ths vessel at 
a speed of nearly twelve miles an hour The only 
sound was the sllgbt hum of tbe eleiirlo motors, pane- 
mated by an occAslonnl word of command from nari- 
■■tor or engineer As far as soy Indication of sight 
or sound was concerned, ths cabin might have been 
that of any ship that sails the surfaie of tbe sw la 
the orthodox manner The Brat suggestion that tha 
boat waa alive with movement rune when, at the end 
of the run tbe sutenarlne thrust her nose nbove tbe 
ivrfsre, when the ewlsh of the brokeo water at thf 
bow could be distinctly beard After making a wide 
turn and beading for the course ths rudder wss put 
down, a dive to tbe fifteen feet depth was made, 
and under a reduced speed of about eight knote, the 
course was again covered This was repeated, until 
tbe twelve runs scheduled for tho day ■ trial had been 
completed the speed of the suceesslTe runs varying 
from nine and a halt down to a minimum of abont 
four knote. The engines were standardised by coun^ 
iDf tbs revolutions corresponding to tbs varlonl 
■pseda 

A look through tbs eyepiece of the periscope, white 
we were submerged, removed the test doubt ss to tbe 
ability of ths euhmarlne to "see” By meane of a 
handwheel the periscope may be iwept rapidly around 
tbe whole borlion, end so perfoct te the reHeetlon ol 
the little mirrors, that we were able te pick out any 
partloalar battleship yacht, or object on ehore. with 
es much ease and os perfect vlalbUlty as It We had 
stood six or sight feet shove the water, at the level 
of the object gloss at ths top of the perieoopa Ths 
operator stated that In rough weather tbe wash of tiiS 
WBvee keeps the gteas clean and does not interfere 
with visten. 

There can be no question that tha lubmarinq haa at 
last ' ems Into Ite own " Among ths captains of thq 
battleships snd the Itaia ofilaera in gansrsl at Pnvlpoa-' 
towji, ihsrs wss nolicsable a growing respect feff 
these craft, dus to ths varied snd sceniau woii 
which ths fioUIte had SDCcmpliahad daring ths subp 
mer mansuvera Thera has bean a gteedr but slow 
.growth in ths spaed the submarina Its cmtnd Ig 
now psrfSct,, and iu redlua of action U bsing rapMljr 
JnonsBsd Our Urgsst boats have a radios of aliii^ 
mis thOQsand mllea, and two are under mmstnutiM 
on tbs Fhetflo odost which Win have a erntstBg radliii 
of ahent tbrss tbonsand mllea. Tbla nsaaa tfqit ttes 
sabmartas Is tahlBg en full seagoing qnfilitlaA H 
mnst no kmger be regmrded es rsstriethd to giaflnsgt 
opsrsUon. ths Qme ts not far distnnt wlisn aa gdo^ 
ral atarriiiiig (or the enemy npoa the hlfih wm 
inelnde n antoanriae fiotllte in bto fiesA thaprofMM 
tignifiaanea of tote fact npmi etratsgr and tostlts Wtt ' 
he appreeiatod Ry svnnr nAval eapsrt. 
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tiM WMr Tedi^ N«w Batm * HAtUwrd AaIIwat 
O navAiqr «tA A^mtt ia dmIm twu of th« eampATmtlT* 
pwtenuum of alMBtrle ud atcain ItawatotlTM in 
fr«i|lrt Mrrtoe^ To tblo 4md thtj hnvo orderod two 
fniCbt lowmoand. Qm ot tboio to to 1w equipped 
wttl) tide rodi» arid the otiwr will bo of tbe laared 
tjpt. 

ttattoUea ot accidents on the railways ot the TTnlted 
Klncdom for tbe rear IMS mow that in aecldcnts to 
trains, rollind stock, or permanent way no paaeen 
len were hHtod, hot SU were Injured while of em 
ployeaa, 6 were killed and 104 Injnred ArcldenU of 
tt kind other than the lorefoinc Included 100 paseen 
den and STO employees killed, and S240 paseengprs 
and 4 070 employsM Injured 

The “ Alafosa,” the serenth of ten torpedn-hnat de- 
stroyers ordered by the Brasilian government was 
lUccasafnlly lannched by Messrs. Yarrow A Ca ot 
Olasfow on July OOth. Like her sinter vessels she to 
Z40 feet long by 21 feet 0 Inches beam, and will be 
equipped with tsro doubel-ended Yarrow Irailers ot 
4 000 horse-power raparlty, euppljrlng the two seta ot 
4 cylinder trlpls-expanelon engines, refrigerating appa- 
ratus and other auxiliaries 

b a roossit paper W B Gray itates that the manu 
tocturs ot tin plates originated In Bohemia hammered 
Iron plates having been coaled with tin In that coun- 
try soma time before the year lOno Tinplate making 
was Introduced Into Kngland from flaxnny In 1040 
and tbe first tinplate factory lu France «bs estab- 
lished In 1714 Tin plates were first made on a cum 
merrlal basis In the United States at Pittsburg In 
1872 

AooonUng to Railways of Calouttn, the eucceas ot 
the monorail system In India for rarryliig freight and 
paasengera to largely a anrsllon of flnding a aatlsfai 
tory type of larrlags and Mr Brennan to now making 
exprrlrornls on short lengths of roads In India to 
drtermlno this qiieitlon The monorail ayitein la be 
lleved to poaarsa great value betauae of Its slmpllc 
lly and cheapness uf constrnrllon for military pur 
poses on mountain roads Thu result of the evperl 
mental work ulll be given In a furthcomlug report 

The Jamaioa Bay Improvement Comm lesion will 
Shortly make a survey for the bulkhead line which 
will he built at about 2 000 feet from the westerly 
and northerly sliore of the bay and wtll extend from 
Barren Island to Three Mile Creek The government 
will dredge a chuimel whhh will uUlmaiely be 10 
feet deep and t 000 feet wide The dredged material 
will be used In till In the 1 200 acres between the bulk 
btad and the shore lino. In tbe earlier etage of the 
operatloni It Is proponed to dig the channel to a 
depth of 18 feet and a width ot 500 feet 

Ae work wbl< h has been done In tbe electrification 
of steam rallroade has probably snffered from the 
lark uf collaboration bolwccn the different rallroade 
and InlereeU that have been engaged In ench work 
Hence, It Is gratifying to note that the New York Rall- 
, way Club has appointed a special committee to take 
up tbe subjei t during the coming fall and winter and 
report at the annual electrical meeting ot the tlub 
in March next They will collect data and make fug 
geatlons as to the direction in which further InvestI 
gation should be mode Bnbetantlally the eame action 
has been taken by the Malntenance-of Way Aaaorlatlon 
and (he American Railway Asaoclatlon. 

A atm record for mining and shipping anthracite 
coal has recently been mode by tbe Kingston Coal 
Company of Wllkea-Barre, Pa During the month of 
July, that company s breaker No I shipped 91 000 
grom tons o( ooal which, aa far os we ran learn, 
beate tbe record of any In tbe United Btatee. This 
breaker baa bean entirely rebuilt during tbe last six 
montbi without any stoppage of Its marhlnery. Im- 
proved springboard shaken being subatUnted for re- 
volving screena. and mhchanlral pirkert Introduced to 
dispense with a large number of boys on the picking 
brlta The breaker worked twenty four full working 
daya of nine hours, the greatest number of mine cart 
dumped In one day being 1,641 

Be west are the crowda which are expected to gather 
during the forthcomlDg Hudson Zkilton Celebration, 
that the Bxecntlva Committee have made elaborate 
Ptooe for the proper care of tbe health and conren- 
tonee ot the vtolton. During the entire time of the 
oeisibntlaa there wilt be open, twenty-four hours a 
day, a torge number ot emergency hospitals, provided 
with totopboBa cannectlons A number ot pbyalctona 
and 1,600 tralnsd ounsa have volnuteersd thsir aarr- 
bee. Daring the thrae daya of tha toad parades there 
will be dataUtthtd a tsmporasy emergency hospi 
tal at cvety live blocks, with ambuMaoee atotloned at 
every ten btonka. Pacing the two watar evonu of 
the eatobratlm, an htnpvathm win be Introduced In 
the focm of dmbalariee bumebdw wlA nnxgsa, doctors^ 
fai^ poUM oila«a ig aUseKtooea^ 


ELCCTBICITY. 

Zb rooeat triato of the Poliak VIrag higb-apead tele- 
graph between Berltn and Ktelgsberg, a dtoUnce ot 
4S0 mllsa, 1,800 distinctly recorded words were trans- 
mitted In live mlnutM 

io BoaoeMtid have been the experimenta with tha 
new Teltfunken syalrm of wireless tranomlialon at the 
new 80-hlIowatt station of the Austrian government at 
Pola on the Adriatic that signals strong enough to 
be autumatlcally printed on tope by the coherers were 
received at Norddeith on tbo North Bea, Copenhagen, 
and Berlin 

na mwe ferau of electric currents have been made 
visible by M Abraham of Parla by means of an adapla 
tloB of the mirror galvanometer Upon the mirror 
being act aatnElng horixontally by the Lurrenl the 
beam ot light la thrown upon a revolving prism und a 
set of fixed mirrors In such a way that It m spread 
out la the vertical direction so tliot the wave form ot 
the current appears upon a screen 

Tbs Freaeh government, which already had the 
monopoly of telegraph and telephone operations in 
France, boa extended Its legislation to Im lude wireless 
telegraphy No wireless telegraph or telephone ap- 
paralns may be set up on French territory or ships 
except where autborixed by the state and foreign ves- 
sels In French waters may not operato Iholr apparatus 
In such a way as to lonflht with government messages 

Wlrslsas rocitagM trausinllted from the Glace Bay 
alalloii In Canada have rmently Iwen picked up with 
some regularity by the hlffel low«r receiving stnllon 
In Paris pruilng that transatlantic wlrelcsa torn 
munliatlon to aii au-onipllahed farL The Paris plant 
Is In no way competing with cominenlal stations be- 
ing purely for mllltarv purposce muhliig no lommunl 
cation with pUces outside of France ex< epl the Frem h 
African colonlee. 


Tha grawiag Importance of tbe electric vebiolo, 
hlihcrto somewhat overshadowed by the more showy 
snecesses of the gneollne ear to cvlaced by the fact 
that at tho recent annual (onvnntton of the Bodcly 
ot Automobile Englnaera In Cbhugo half tbe papern 
presented related li^elettrhal aubje<ls Two of tho 
ratieni referred to storage butlerlea and one to meas- 


tho must animated discussion of the mo ting (entering 
around th< latter 

Tha aotoble aiict esses of wireless telegroplty In pro- 
eiirlng epeedy aMistance for ships tn distress at sea In 
spite of fog und distance best exempllA<d by the cases 
ot tbe “KepubUo and the Ivernta ’ has raused on 
application for lower inHuranis rates for venseis equip 
ped with wireless apparatus to be proposed for the 
Internal lonal marine Insurance coiigrees at Baden next 
month Surceaa of the npplliallon should ho mninall} 
beneficial both effecdlng a saving In Insurance cost tn 
shipowners using wireless and extending the use of 
the latter 

Upon tbe Hurcessfnl completion of tests now In prog 
less of a 5 noo-kllowatt unit tho New York Infer 
borough Itallway will Install two moio General Hlectrlc 
Curtis low prewnre turbines driving 2 phase 2'm ycle 
II OOlf-voll genc-rstora each of 6 000 kilowatts rsparlty 
operated by exhaust steam from existing reciprocating 
engines at the 69th Street power bouse It Is esti 
mated ibsl the turbines will take nearly as much 
power from (he exlumst steam na the reciprocating 
engines do In expanding from 160 pounds pressure to 
atmosphere 

The Orest Bastora Railway of Bngland. with one 
of the largeet terrolul In London and a great suburban 
traffic hss loet paasengera at tha rata of 28,0oo 000 per 
anaiim since the advent of the London County Coun 
(ril's electric tramways, and this In spite of a gradual 
reduotloB of Its fares amounting In some lases to 40 
per cent The couneil tramways are a municipal undor- 
taking, and wbils giving good anrvlre have been run 
hitherto at a loso, the deflcit being paid out of the 
rates, ae that the railway company ns a large rate- 
payer, to naturally aggrieved at having to contribute 
to the aupport of a successful rival 

Tho rnUto Bervlee Oommlsiton, which hss been con 
■Idering tbe question of compulsory electrification of 
railways passing through the Adlrondac.ks forest pre- 
serve, as a means of fire prevention In the latltr has 
rejected this Femedy on account of Ita prohlbitlva 
cost The additional ent of operation by electricity 
wu estimated to be 81,164,470 a year more than the 
preoent cost of operation by steam locomotives tor the 
New York Central Hnet alone, that llgure being re- 
dnood by only 8100,000 If all the power were generated 
by water This great expense to duo to the very un 
ftivorable conditions for electrir serriee the traflie 
consisting of a tow heavy trains over comparallvely 
long dtotancea, whereas economical elcwtrical operor 
tion requires a fairly unlfono trafllc composed of a 
large numbar of omall traina at omall Intervals, aa In 
tho snlrarbaa servlca of large eltlsg. 


SCICNCE. 

Oapt R F Boon, who recently returned after a 
tliTlIlIng attempt to roach the South Pole In which 
he was nivirly succesaful haa announced his Intention 
of selling out on another Antarctic expedition rarly 
In 1910 

That the New York Aquarium Is certainly meeting 
with public approval wouhl follow fmm the remark 7 
able attindaiice In July inu9 During lhat month 
628,2118 persons passed through the lurnatllu— an avet- 
age of 17 040 per day Up to August Zd 1909 Ihe 
total attendance was 2 006 919 

It to oanonnoed that I lout Shnrkleton will lecture 
In tbe United States aud Canada in order to earn 
enough money to pay tho heavy Indebtcdneea whlrh 
he liicuiTod on his last Antan tic expcHlItInn The an 
[.oniirement la aHtoiilehIng oa It was generally sup 
poaed that Lleiil Bliacklelon hud tienn aldnl by his 
government It Is slated lliut ihc ctpcdlMnn was 
financed by n small group of Aiiurhiins who lost their 
all In the lost finainlal crisis 

nte Duka of the Abruszl c ablns that he has ascended 
Mount Uodw In-Austen In the Hlinslayas to a height 
of 24 600 feel Ho failed by S 661 feel In rcmchlng 
the niounlaliis summit Wo believe that ullbough 
he did not succeed lii his ultlmsle object In ascend 
Ing tills lofty peak hi has broken all records for 
niniintuln rllinhing The Duke had an advantage over 
the prlvstc liidividiinis who wi<re his rivals In the 
tllinalayun flold In so far as tho guveriimeiit of India 
fiirnlshid him with guides and portors For all that. 
Ills bsrdshliia miisl have been trsmeiidniis The Work 
mans have stslecl lhat rllmblng In the Swiss Alps Is 
child B pla> iiimpsrocl with the feats of endurance 
nhich climbing In Ihe Hlinaiayss dimaiidB 

As aluminium Is exirnsivriy employed In the manu 
facture of klldiiu iilentlla It to Imiwrlunt In know 
how It Is bITcmIcsI by the foods which are brought 
Into contact with It l‘«r this purpose rillinger boiled 
slumlnluni foil In fresh milk sour milk wine min 
eral waters aud in fs-r mit soliitlous of viirlous sails 
riie aluminium foil was weighed iH-fnre und after 
the boiling which was continued fur half sn hour 
No apprei lHb1(> loss of wcighi wss prculured by boll 
Ing In Hweel milk while or rod wine or soliillnns of 
Bodlnm chloride iniasslnm Iodide, scdliiin iiltrale 
potnsalum siilplmle and csblnni nltrotc> und only a 
very small loss wus isuschI bt sour milk 1 lie sliinil 

I Inm was Hironglr aitnrked liuwcter bv sodium bl 
(iirbouate maKUc>8lum sulphate c sic turn siitphste and 
mlnerni waters 

OsirigoD bus tested tbe radlo-sc IMu of the hot 
springs of Ihe ryifnies by Iniinersing In their waters 
a phologrnphlr film Inclosed In n tiilw of ahnninliim 
Thn film showed nn Impression utter u louger or 
■lioricr Iminerslnn while a seinncl fllin Imnursed In 
tbe same condltluns but Inclosed lu a tube ot kud 
remolued uiialf(^l(<cl A very lliin sluel of lend siif 
firew to stop the radiations ot radtuin di wlilcli pass 
tbroiigli enniparativuly thick sliei Is ot aliimlnlun) 
The following nx|H>rlmnnt nr slmllur clinrsrtor li 
reported by an llsllsn srlnnlltli Juiirnnl A pholu 
graidik pliile >rnpiiP(I In irarsiniipd ftniicr llo esclncle 
moisture) and then In black jisper was placed be 
tween two plales of Iron 1/12 Im h ihlik which were 
coated with asphalt varnish 1 1n Iron plate next to 
tbe seiisMIVp Him had lln pirronilloiis sbnnl Inch 
In cllsmetcr The whole apparatus was suspended for 

II hours over n spring with the perfarntcil plate lower 
most On being dcvolopod tbe iihologrsphU piste 
showed Impressions of the live pcrrorstlniis A eon 
Irol plutu ircHlecI In the ssiiie manner hiil not ex 
posed over the spring show ml no litipresslnii whsl 

F RoUq has msiU n aerie's of exm rluu ills on the 
lisrcInesH of aleel at low tempernlun using a tolling 
ball 2/6 Inch In diameter which gave a blow of aljout 
three tons 1 he metals wero In luirs cilmnl two 
Inches long nml nun Inch scjiiare 'liny were plaieA 
In three rLfrlgerslIiig mixtures piodmlng tempera 
tures of — t —112 and — JOn deg h The tempera 
tiiro —4 deg P was obtaIncHl by u mixture of Ire and 
cslclnni chloride the temperature - 112 deg F hy a 
mtxtnra of carhun dioxide snow and 95 lacr cenl alco 
hoi Tho lowest temi>erature —200 dep P’ wSs uh 
talned by a mixture of liquid oxygen and iiltrng(.ii 
containing a very largo proportion of nllrogeii TIio 
experimenter tludu aa Hsdfleld did an Im lease In 
hardness ot steel Iminenied In liquid air bill the In 
crease Is not progressive, the curve of hardness rising 
suddenly at — 112 deg P and attaining a great height 
In liquid air Cast antimony also Increased grcnlly 
In hardness hut cooling had comparatively Utile rlTcit 
upon aluminium copper lead tin nickel and some 
other metals Spring steel containing illlcon shows 
little change rhrome steel showed grenl vsrlniloii 
while tungsten steel vsnodtiim steel moIylHleuum 
steel, and rspld-rntttng steel gained little In hsrdneus 
on lieing coaled to the lowest lemiteratnre Qucuicbed 
•teela goloocl conaldaraUy In bardneaa 
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Scienti^ 


TEITlie A I 

\ iiinHt rcBiittlr tmt of (bo value of a boom for tha 
I > ri iiHK or harhora aaaloat the atUck of torpedo craft 
I Of Juki been made bjr (be Britlab Admiralty In IWM 
ll]i Hiibmarlne mine flelda wbicb up to that date bad 
lx ■ I) mnlntnlnnd at the entrance to tbe prlmipal BrH 
I naval porta were abollabed and at tbe aame time 
I III Hn nnao (nrpedo— a weapon operated and directed 
rniiii (lie ehore by i 
nleo dlwarded Thcae cbaniea ware followed by tbe 
OTKaiiluttou ol mlmiaTlna and torpedo flotlllaa for 
thi local defenae of tbe porta and almoltaneonaly a 
ftreat deal of attention began to be paid to tbe quea- 
tion or boom defenae 

rbe lateat pattern In tbeae obatructlona adopted by 
the Hrillah Admiralty lonaliiU of a number — gener- 
ally from Ifio to ino— of balliB of timber each about 
ten fert long tied together by four llnea of atrong 
eiHel hawnera At intervala along Ita length tbe boom 
li Btlathed to pontoona which are tbamaelvei an 


Of tbe trUI Itoelf tbere ia little to aay 
place at five o'clock in the morning of July ttth The 
(I'arret left Portamonth harbor, and. turning roond, 
ateamed toward the boom at abont fifteen knota The 
lieutenant and quartermaater atood on the bridge and 
at tha wheel reapeottvely, and ateered a oonrae dl 
rect for the center of the obetructlon When a bun- 
ehut oC The anrmund 
log pinnaeea and toga otoaed in tha “Pemt" oanght 
tbe boom between two baTka— and went ihrengh It as 
easily aa If It had been packthread No aboek what- 
ever wae felt on board and everyone— angfaw-room 
etaff and atokera Included— remained at thair poata, 
and were In fact, nnawnre of the fact that tbe o|y 
BtrucUon bad been daared A glaaa of water left 
■landing on the wardroom table was not even apllled 
The hawaaia wore clennly cut, end the two hatvee 
of the boom awung round with the tide toward the 
ahora 




Ueatreycr a ferwt** 


« appeared when appreaehlag the bourn at IK kneta epeed 


cborod to the bottom of tbe channel by heavy moo^ 
Ing chalna Bac h balk of timber li about a foot aquare 
In aectlon and la atudded with a number of atoul 
curved ateel aplkna four projecting from either end 
and othera being placed along tbe length of the balk 
at Intervale of about three feet The object of tbeae 
■pikee la to prevent the ‘Jumping of tbe boom— an 
Incident whUli Ima oxiirred more than once In ma- 
neuvere It la achieved by all movable wotghta— 
including the crew— being taken aft, thua lifting tbe 
bow of the veeaei well out of water Then, running 
nt the bemm at full apeed, the none would be puabed 
well over the edge of the boom and the Impetua of 
the veoao) and the eudden ruahlng of the men for 
ward again would In moat caiaea prove aulllrlent to 
carry tbe ahlp aately orroea A few yean ago how 
avc<r a Drltleh torp^o voaael broke her bock while 
trying to Jump a boom 

It wae of ruuree well underitood that any veaael 
larger tban a de«tro)er Muld eaiily braak any bcxmi 
yet devlaed Tbe Hritlib Admiralty however after 
nuch dleruMlon rnme tu the c^onrlnalon tbat the only 
vraaiili likely tn peiietralc the outer line of Urltlah 
port defcuacB were deatroyera and torpedo boata tin 
eluding of rourac aubmarliiea) and it waa Uiereforo 
derided to put to a practical teat the problem whether 
a vceecl of onu of llituu- lypoa could burat through a 
boom of tha lateat iiattirn 

A aectlon of a boonc of the latent dealgn waa there- 
fore erectod nrroee u ainull creek In the upper reachea 
of Poruuiouth harbor In addition to the iplkea 
already deBcrlbcd, tbe bewm was fumlehed with a 
ihree-luch wire hawaer elretched about three feet 
above che bailee with tbe object of ehearlng the maata 
and funnela from any deatroyer which might have the 
aiKlarlit to charge the boom and to force It down on 
to die Hirol aplkea I'Mve fret le-low the eurfac-e there 
nne unnilirr liewmr dcelgucHl to Impede the progreee 
or I he ehlp and tu toul lie pmpellora. 

Tlin iillcicK WHS Intnieled to the torpedo-boat de- 
Blroyer Kernd an obeoleaccnt teeeel of 880 tons, 
launched lu 1S9J Her englnea are of 4 810 bone- 
power the dc-elicncil apeed being 27 knota. For the 
purpoaci of the teal ahe waa atrenglhened by meana of 
aleel pintea fixed to either Hide of cbo bow but tbia 
waa only done to glee her n greater reaamblBUoe to 
the lateat teaHele of ihc deetroyer closa. Nominally 
her crew innalated of aevenly men but for tbo pnr- 
pc-ae of the trlala a to1untc>er crow of ten waa ielectod 
I leut J 0 Hndgaon being lu command and Artllteer 
Fngineer J Hawkeaworth In charge of the englnea. 
Uefora atari lug the whole of the erew were dlrmtad 
to come on dook oi aoon aa the vcMoel got within eno 
hundred yardi of the boom and to bo ready to Jump 
overboard, while a large number of lugn and Inanohea 
were In tbe vicinity to pick up tbo expected ploeaa. 
Tbeae tbota alone are aulBclent avldeaca tbat tbo Ad- 
miralty oOclala did not expect a# Tarraf’ to gn 


charge of her and later In the day ihe waa docked 
An examination ahowod that aba waa quite undam 
aged The hawaera had made a dent in her bowa 
beet no platea were itarted and ahn waa making no 
water It la not believed that ahe waa otralnad In 
tbo dH^itont donma. but tblp»flU ytot ^ dofinltety 
known until a thorough oxnminatlon boa boon made 

Tho oxporlonco waa practically a repetition ol what 
occurred tn 188B when the torpedo-mm ‘ Polyphemua" 
charged and broke a atrong boom at Berehnven In 
Ireland In that caae, however, the attacking veaael 
waa a craft of over 3,000 tons, and the boom wee not 
ICO ac lent Ifli ally conatnic-ted ae tbat teatad at Porte- 
mouth 

It la underatood tbat tha Admimlly Intend to carry 
out a aeiiea of testa, with the object of dlecoverlng a 
really eOlcIcint obatruc^tlon tor harbor meutba It la 
auggeated that n aeries of wire entanglonenta, placed 
one behind tbe other will next be tried As waa to 
be expected, the reault of the Porlamonth trial has 


vAVTwmiBmBi^tAn- , 

Aa mentfonod In ouy last tMue» Hr. ChAriadT- 
ard ban been tauning to «y tka enrtlag Mptaut Kqv 
qulred recently by the AeroAnotlo Sootety UM diOdA 
In the vlolttlty of Hlneola, L. I. Hr WlUnrd va|a 
pmcUco fltghu early in Urn morning nlmoat dnUr 'Cto 
tho 14tb instant bs mado a flight In (ba ttmgo of t|Mt 
lattar B of nearly flvo mhHrtaa' dqntloa, In Un ootwig 
or wbtnb ba traveled about three mtbi. The MIOIP 
Ing morning, at 6 M A. M., bo aUrted off u noM) 
near the fair greundn nt Mlnaola, but. Instonfl gf 
olrellttg over the plain, he drove Urn maoblne abevn 
the fair grounds some three mllea acroaa eonntry 
Garden City At ihia point ho tumafl to tho lift aiiA 
headed for the grounde of the Uaadowbrook Hobt CIvb, 
paaelng over a group of men on their way to work, 
who waved their caps and ehetred Pram thin potnt 
be flew toward Woetbury, ewerved to thi aowth, agd 
croased the Motor Parkway, making aaveral tama. 
He traveled to tbe ontaMria of Bloksvllla, whence 
he dlrocted bis machine straight back to Hlaaeln. 
Beforo reaching tha surting point, bowBvor aorao 
thing about tha motor gave out, and tha maohlna was 
forced to descend upon rather rough ground. The 
landing waa made without damage, howsvor. Tha 
maoblne woe In tbe air over nineteen mlnuten, and 
covered t distance of about twelve mllen. The height 
attained wps about IBO feet Tbia la tha second cronn- 
eonntry fll^t made In tbe United Btatas by any aero- 
plane. the flrat one being that made by tbe Wright 
machine In ita govemment taet on the SOth nltlmo. 
Mr Willard traveicnl eomewhat farther tban did Or- 
ville Wright and Lieut Poulols, though tho ground 
oier which ho flew wan mneh smoothar and lean 
dangerous In caae the machine wne obliged to nU^t 
Thio flight anrpaaaea any ever made by Mr Curtlan 
hlfflielf, or by Moaan. McCurdy or Baldwin In addl- 
llon to being a rroeaoouutry flight It la the longaat 
flight yet made In tbe United States by ahy machine 
other than tho Wright It is prababla that turthor 
exhibition flighu will ho made with thia mnohlno by 
fir Willard In tbe near future 

MB CITirrMM AT SnElMB 

Mr Glenn H CurtlN arrived In France on the lltii 
til tant with his ooroplana which was packed In benes. 
Tbe machine was taken as paraonal baggage directly 
from Havre to Rbelma end after bujqrlng hlmaalt 
the following day with Ha erection Mr Curthn pn- 
uounced that It waa almost randy for trial Thin wlU 
give him a full week In which to tone up tbe machlny 
nnd prepare tor tbe racoe, which atari on August 
J2nd There seems little doubt that Hr Curtlsa’a new 
biplane will make an excellent showing against the 
two More machinea with wbicb be will have to com 
pete 

T>lr TBIAI n IHMT OV TBX "BADOKCK WO. 1 " 

Baddeck No 1.' tbe new biplane with which 
Memra McCurdy and Baldwin are experimenting nt 
Petewawa military camp ia Canada, mat with on naol* 
dent when the flrat flight wne attempted on Angait 
13th The maoblne reared suddenly In the air and ' 
(Ccmcliided ew pope W ) 
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nn. Wh^ tte ImM «h nunlax imrlr at rvll ipMd Two liutiiMiit noUl tbo Ohio Rlwr Uunth Chib wm 

n oboi^inwi itaafaffniwr. Madw wore itrfppod from tbo wbaoU and tha boat waa roachod, wbore ten minuiea were hut In taklu on an 

' A. jrmr jBrtobOd 4M a4aa atada in dm Aar ba- Paddiad to tba bank, where tha other vrepaltor waa extra ean of ■aeoiine, the supply having run ahon. 

tnm 4n«a and ddik watdd daftnlnlr ha a raeord- pat on. Tha ahatt waa beat allgbtijr Jast In frtmt of Ctnelnnatl waa reached at i 16 46 where the boat 

bcaaktag parfonnanaa. Rnah a (rip eoald hardly bo the propeller The accident happmed at 7 A. M , when and ocenpanta received a ronslng reception from a 

■ado wte tha naaal typo of W g h naa ad meter beat, •« alght cylindatn had been put on for a abort tlau, large crowd The run from Mayavtite to Cincinnati 

an nelthar the anglno nor the hull wonM bo Ukely to «• tharo appaarod to bo about tbroo foot of wator Tbo waa uiudo at tbo rale of 26 64 mllea per hour tha 

•and Ih hodn oOnUhneoa mnnttg at a SOmila oUp. «art waa made from PetUcoat Bar at 8 46 40, the faateat long rnn on the trip 

TW aunnl ftaoeh aadannoa taw from Parla to tha engine running on four cylindera, and no furtbar The actoml running time for the trip from Plttabnrg 

am, to Wblob a nnmbsr of tha faatwt racara naaally change* were made nntu MarletU waa reached at to Cincinnati waa 21 hours sc mlnutea. and 86 aeconda 

ObauMto, Id geaarally rna tat atogei, an that It laata 10 M 06, whera tbore wu oonaldetably mora water whli.h le a new record b> water between them eitlea 

Unotml daya and conaMa of a tow ^rU of aaveral mrlw to the Ifuaktognm River flowing into the Ohio Thia was at an average rate per hour of 8i 26 nllee, o 

hogro each. Whan thane tnete are conalderod, one »t that point uioel noteble perfonnaiice for a dleabled boat In lo,/ 

oap OMraototo the bold andortaklng of the Dean Full tpeed waa maintained until near Ravenawood water where Iwo-flttha of the entire distance wu made 
bnrtbeta, of CtoelDnatl, 0„ wbeh they attempted to >18^ mllee from PltUburg where a itop wu made under halt power At lout ten per rent additional 

ran thalr taW boat "Brer Fo* II " from Flttoborg to to reploco tba baUorlao. The boat la aquipped with dlatante wu covered on this trip due to the neceealty 

CInotonaU to ana day ThIa boat bad pievloualy mada » magneto, but tbio had been diubled In the atonn of rroMlng aud rerreaelng the river In order to keep 

tba l,6l44alto trip from St Louto to Now Orleana at a on Wodneaday night, and wu out of rommlselon In Ibe rbannel. maneuvering which would have been 

sptad at MA mtlea aa hour and altogether bad travel From Ravenawood to fronton lOatu mile* the engine unnereeiary had there been a nniBplent atege of water 

*d over 3,0d0 nUu at a spaed of nearly 80 mllu an loU ^'*•<1 contlnuouely, and not a elngle to permit running ntmlght ahenil and i mting the bende 

lglgr adjustment of any kind wu made Had It been pee- and rurvee In tha river Thr (rcw iiii thle trip was 

Tba atart wu ptanned for Sunday, July 10th lut, •••'le to run at tblq rata of apood with tha same amount oompoaed of M. B. Dean, captain, WllUam Stevonaon. 

but on oocount of low watar In tbo Ohio River it wu , 


nooeanarily peetponed A danenatratlon wu given 
tbe BtnKHTinc Amdioah npreoentotlve of tbo apeed of 
the boAt, howovor, In a round trip to McKeesport, FA. 
a town 80 mllu diatanL The running tima wu 39 
UiBBtu one way and 41 the oihtr, which wu agalnat 
a alight currant. This wu an average of over 30 mllu 
tn himr Fortanatoly. within the Mzt tbru daya thera 
wu umt rain, and tbe water rou enoogh In the river 
to make poaalbla tbe undertaking of the trip, although 
Only with the running of eonaldorahle rtak, u 
tha followtog acconat ghowe The 

■tart wu made from tbo landing 

of tbe Pittsburg lAuneb Club on 
Wednuday evnlng. July 14tb. it 
7 08 86. with tbo totontion of rnn 
nlng through tbo alx donm to 
Rootaoetar, Pa., that night, in orOar 
to make ao urly atart through tha 
open river on Thnreday mornUft 
thus avoiding tha lou of tlmo In, 
locking through tbeu obt locks. A 
otorm eamo op after pasting 
through dam No 1, and the but 
wga forced to tie up for the night 
Another otort wu made urly 
Thutaday morning, and dam No fl, 

Ot Rochoctar, wu reached tt 
9 86 10, the aetMl running time 
(brough the poole being at the nte 
of 86 mllu per bonr 
Below the poole the water wu 
found to be M ahallow that tt wu 
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of water down from Pittsburg, there to ao 
doubt whatever that tbe run could have been 
made from tbat city to Cincinnati In one day 
The performance of the engine on such higb 
apood for aoch a dlatanm to nothing short of 
ranarkable, and to a triumph for the manurac- 
Bisr Tinp arowsr Ns IL» tuvaUtc at Ush aptai. hirer of the two.«ycla engine No port of tbs 

engine hwted up at any time, nod not an ex 
Baoauary to eat out fonr of tbo eight eyUi4«ra In ploolon wu mtooed Vonuburg, Ky wu rmchnl xt 

ordbr to rodueo tbo meed of tbo Mglno to MO ^P H,, 7 18 Friday evening Tbe boat wu tied up for the 

nr appMStanataly taidf apood. Bolow Weltovnio, a, nignt, and a eupply of gasoline and cylinder oil was 

tba prtpo&or Mfnob tha bottom of tbo river and wu taken oq A froeb start wu made at 7 83 on Bator- 

boat It wag dgeided to oontlnuo with tbe diublod day morning, and the run to Maysvllls, Ky , wu made 


Pox II to make nn 
other attempt at a 
one-day trip from 
Fltlabiirg to Clncln 
nail this fall whan 
ibere will be a bet. 
ter siege of water 
111 lUe Ohio KIver 
With proiior condl 
tloiie there to but 
little dciibt nf hla 
Bironipllehlug the 


Company Is initalb 
tog Its 8-cyllnder motor in a hydroplane craft that 
It to thought will prove very speedy 

Tbe Brer Fox 11 woe planued nod assembled by 
Mr A O Dean, one of her ownera and niau one of tbe 
offlrere of the Fox Keveralble Uaiolluo Kuglne Com 
pauy ot Newport Ky She to 4n feet In length 4Vi 
feet beam end draws about 26 Inrhee of water Tba 
hull Is of rib HUd «nrvel conetructlon planked nil over 
ulth VI Inch while pine and weighs without engine 
and equipment, about 626 pounda. She la built on 
racing Una*, and wu designed and constructed by 
Wright brothers, of Nawport, Ky 
The power equipment oonatoU of a Fox motor rated 


propaqar tantO dsapar watar waa reaebad, u the aotn wlibout atopping ur alowtng down the engine The at 66 to 66 horse-power This engine to unlqnc In that 
9f«pa^ ooiTtod on tb» boot bad baan damaged on landing at Mayavtlto was reached at 8 38 60, thun mik it bu eight cylindera of the twocycle type arranged 

tba tSlp nlltba CIVtt to PttiabUrg. tt wu Impoulble Ing tba 30H mik* between those cities to 1 16 60. and in line above an 84Iirow crankshaft. In appeuraoeo 

tp makaony maM until Bellolre, O, a dtotonea of 36 thin with a bant propoiler and abaft Such a par the motor la almllar to the nouai two-cycle engine lx- 

bfUSi, wag luejtod, altbqagh tba ongina parfonnanoe tormanoe by a badly dtoabled boat to truly remarkable cepiing that the cylindera are aot fanner apart to per- 

wai par^ boat grouadad davoral tJatao, tana- and partlcalarly whan ft la takan into conaldaratlon mit tbe use of wider bearlnga The cylinders 'no ml 

^ A laaa gC enatdaraUa ttaa, tnit tartnnaMy Itttla that wblla tba "Bfar Fox II " to designed to carry a 6 inch bore by 6 inch stroke and the base to a uuild 
M48V8 WgdAtl*, crow of Imt two, she carried a crew of four on IWt one-piece aluminium caoilng The erankahaft la <ut 

> ■^OWdtfWtfasswwWtbt tofkteg athMIatoAlmt trlpr and 88 ganona of guMtoe instead of tbe 30 gah from a solid steel blUet and the throws are act to Are 

^ •****' P**"* '**■* **• ■•••*’ carried the cylinders L B, | 6, 3 7 4 8 At a epoed of sno 

^ PBt fswr iglWtaMiWam aaad to MavfstU. » ila- At Haysvtito a totogrtm wu renelvod from Otneln R. P M thto givw 6,400 piaton oaclllatloiH per minute 
St tn mltoA Btolt Ue vil la W, Wu laosbOd batl aUtog tbat tbo but'o arrival be plunod ond and rcoolto In wonderfully steady and eflirlent power 
^ did!,/' Tlia AIgM Wu magt Ttaaod (or aat O’oleck, u the tauacb einba of tbat city The one apeclal feature of thia motor li the design 
^ ]^>,akid a ^ t WM It ltafiiMA'ayBbftor oM wad bad dtonsad a reomtlun at that hour The boat wu and location of an anxiliary foorth port, wbuh Ih now 

< dBoasdlnCly bald at MayavIBo ontn IQ 48, wban tba balng patented Through thia port air to drawn Inin 

*>“ anctonatl. 80 miles dtoUot The the exploelon etaamlMr allghUy in advance of th. in 

,glM|lda isi|Ct|aa''f«a Witbnoi ahsngo of mood or ad- oomtog ebargo of goo, and thto ngectioa of air sccom 




ia6 


Sciontilic AMn^ricttn. 


4r, , 


pliiheii tk« donbi* purpoM o( expellliiR the burned gM 
without wut* of fool oad Iwvlng pore air In tbe 
explualon cbainber laitnul of vltlatod fpw 

rbeae fourth porU tan all be operated togotber by 
meant of a lever, and when opened, reault lo a marked 
ImreuM In both power and apeed Hlghtenelon Ignl 
lion by meena of two dletrlbutore and two rotla la em 
ployed [,aibrli allon la effectually aecompllahed by a 
force-feed ayatem Into tbe Joumala and by a apray 
taken by the Incoming gaa to the wriat pIna, connecting 
rode and platona A rlnUh of tbe eelf locking type la 
ueed but no reveralug gear la required, aluce the motor 
la readily reveralble 

Ah la tuMoniory with boata of Ihia typo the eafaauata 
are open and eatond oeveral feet above the aldea of 
the beet Theue exhauafa are 2 '4 Inchea In dinmetor 

Iho motor drlvea a 22lDib diameter 14 Inch pitih 
wheel at from 7jn lo 800 R I> M with caae and In 
abort teet runa has turned Ibis wheel at from 8in to 
826 n P M In the Pittsburg pools giving u apeed In 
excess of 10 miles per hour In the alight current of 
Ihimo poola On llie run from Flltaburg down the Ohio 
to CliKlnnatl the enalne kept up a aleady speed uf 
from 7r,u lo 776 R P M without forcing and main 
laliied this epeed for hours nt n time without per 
cepllblu healliiB nils speed could be maintained easily 
for un BUI Ire day nr even more were the stage of 
water a ilHi li iil lo permit Ibo boat to run at such 
aiHKd In sRfeiv 

In ibe i\in lo t'liiclniiatl, four gasnlloe tanka were 
lurried two rear liihiilar tanka In the stem each hav 
Ing a laiiuclly of 10 gallons one 3d-gallnn lank under 
till sent one lu gallon tank In front of itao oeat and 
one O-gallon (.ravlly feed tank direitly over Ibe 20 gal 
Ion lank making a tola! inpui ll> of 80 gallmiM for lung 
runs The tankg all feed Into the h-gallon gravity tank 
a hand preseure pump fon Ing the eontenls of the 
lowir onus to this gravity lank IlesIdoB an Individual 
turburelcr for each ly Under the trsnsfer pipes of emh 
pair of lyllndem ure I'ouneeted lo a omodiI carbiirelcr 
So that tliore arc no less than 12 larbureters usod un 
thii euglni 

BawHl on riilod powir Ui< motor lu the ‘ Dr'er Fox 
tl cunaumea appruxlmeli ly I 1 pints of gaaollue |ter 
horaa-powrr hour but the i iiglne unquostloiiahly de- 
livers mom than Its rnllng no that on odual wheel 
perrorniunie turning u 22lnih dininelur 44 liicb pltih 
wheel ««u R P M It Is very iloee lo a pint per home 
power hour 

Tho bout liHX II CHpailty of 14 gallons of <y Under 
oil In iHiiks She is designed lo carry two men aver 
aging alMnil iVt iwniids oiu h and lO gallons, nr nlmut 
24(1 iMxinds of gasoline On lha tilp from Pittsburg 
to Clniliinnll she uirrled tour men whoee combined 
weight WHS liTli pounds and 86 gsllons of gaaollue, 
weighing uppruxliiiiitely OHO iwnnds or h total of t 270 
poiiiula HgalnM 660 pounds whlih la her uttmated 
capadty when speeding 


rh« « arrenl Hupplemewl, 

'Ibe Dinning art Ulo of the lurrenl SiiiK.MrnT No 
ViVi la devilled to a illsi iissloii of the wonderful 
hrankfurt Aenmautlral Rxposltlon which has been 
opened w llli sui h Hiii i vbh In tlennouy Kxcellent views 
it tbi exIilbllB aiciitiipany the text Mr R F I-akoa 
viliniiHilvi nnd InMirnillic article on Ibe oxhydric 
prmesa of i titling inilals Is continued Mr Newton 
M right ikplHlna liiiw the else of gas nnd oil engine 
lylinders niuy be iliteniiliied It Is n lurlniiH fait 
I but luHiiy of (be iiiurhleH eiiiployeil by I he Komnna 
(<reeks siid i ven Hgyplluns an tlinse most highly 
laliieil by Ibe nriblleits nnd builders nt the present 
t<iiie Marbles nnd iitlicr riiiornlivc nioncn from llie 
lileiillinl loiallllis Hlilih wen nought by tbi anilents 
ullb so iiiuih inn are now In lie seen In most flue 
iiiiidcrn buildings In London and other cities This 
uhole Hiibjoit Ilf am lent mncblcs and am lent nisrhle 
iinarrliH conal Itnlcs (he aulijcit of un article by Mary 
W Poriir (> Ibiheleln i untrlbiitcs a wiiuderfully 
li>eliiii Mil irtlili III) kleMClgiir and Its iinea Tbs cx 
IHrlineiiliil iilileiiii In supisirt of llic atuinli liypolbe- 
els Is Hii forth by II 1 hnnicid MarU Farlos s mono- 
graph OH cunning and prcstrilng fruit Is continued 
Interesting ebilrlcnl notes are those entitled How 
lo Join Meilrli Wins and The Kgner Holmstrom 
relephoni Apparatus It Is aometlmea ueesosary 
when ilislgnlng Imlldlngs or other works to conatnict 
n>odela In order lo explain lilt rlt ate points more 
clearly than lan be shown In drawings How this la 
done Mr BUiilcv t' Bailey explalna Improved deep- 
sea sounding appaiutiis is distrlbed by Capt B Moll 
A report of the Sixth fonferenie of the International 
Commlselon of Meleorology Is piibltsbed A calendar 
good from I'm (o 11)62 Is nut the least Interesting fea- 
ture of this lasuo 


From tbe returns compiled by IJoyd’s RegtoUr of 
Shipping It appeam that excluding warsbipg, there 
were SOS vesorla of 716 706 torn groaa under conatroe- 
llon In the Tidtod Kingdom at the clooe of the quarter 
pnded June JVlh, 1808. 


<&0weftp0n&9ntt* 

m mnnsB ov ovm amoiroi« 

To the Bdltor of the SuxiiTina Amwoaw 
T he difficulty that some of your eoneapondenta 
have with the ouieetral puzxle la In disregarding the 
marriage and Intermarriage of distent relatives 
7'bui If one of B ■ grandparents on bis mother’s elds 
wen couain to one of hie grandparents on hie father u 
aide, B would have only 14 great-great-grandperenta 
Tbe one divergent series would be extlnguUhed and 
the number of his encaalors In any one generation 
would be 8 w — t»- * If, Instead, two of bis eight 
great-granriparenta were coualns tho formula would 
be fur any gonerailon a» — ga-s if there were two 
aeta ut cnualns among his great gninilparenta the 
forintila would be 3» - 2 (8»-‘), oto 

When wo consider that onr ancMtors for hundreds 
and Ihouaanda of years lived In small and more or 
less Isolated villages and cammunltles and that fami 
lies uf as many as ten or twelve children were not 
iioconniian, we lan see that could we trace all lines 
of desient of ony oue poraoii w« would And them con 
atantly running Into eanh other and merging Into 
common ancastoni. Tbua In the fifteenth generation 
we might traie desi-vnt from two parcnla through 
any one or through all of their twelve children And 
If ihe blood of these thildreu had cuiumtnglcd at other 
tlmea in the line of descent, oa it inuat at least In 
an lauloted lommunlty, two pomona In the fifteonth 
genuratlon might reprenent a hundred or even aev 
eral thousand of Ua theoretical ancestors 
Nora Springs, Iowa. W A BcKi.»t 


THVlfDBXiTOKKI 

To the Editor of the S< ir\Tiric AuhwiAM 
The explanation of thunderstoniis ordinarily given 
Ih that clouds are formed of minute partklea of rools- 
Inre, eat it having un • let trie charge on Its aurface 
Tlieoe part It lea Hhgloinernte In drops of rain and 
thclr elcitrh chargea spread over the aurfme of lha 
ilropa with n roauKIttg greater electric denalty be- 
i-ause the aurface of a drop Is much loss In extent 
than the aggregate of the aurraccs of all tbe ttartlclee 
of whit h It la mode tbe int reaae In surface being 
proportional to tho aquaro of the diameter, when tha 
liicreasa In volume la proportional to tbe rube of tha 
Olsiucter For Instant e the clettrli potential (dp 
pending ou the electric denalty on Ua surface) of a 
drop of rain % of an Inih In diamet.r will be 125 
\ tilts. It It iH formed of parllchs 1/1,000 inch In dlam 
cter whose potential la one volt 



iilr acting us a dieleclrb, elntrlfy eaih other by Influ 
once, the resulting Influence at the center of the 
(loud being an ononnoua eleciroetatlo atralo, which 
Is relieved by lightning 

This simple explanation Is that gecerm ' given In 
the lecture room hut la not auOlilent to explain the 
ihunderatorms without rain frequent ou tbe West 
ern plains in hot dry weather The writer has ob- 
served many In northwest Texas. One 'day at noon 
I was resting In my house, when I was startled by 
tt sudden clap of thunder followed by others. I bad 
not seen a sign of a cload a few minutes before when 
coming home Stepping out doors, t saw toward the 
xenlth a vetr (hla yeHowisb cloud somewhat broken, 
from which emerged the thundering No lightning 
rould bo assn, the fflars of the sun tbrougli that misty 
cloud being too intenae. From Its rapid motion and 
the dlstlnetness of the claps of thunder I Jodgod 
that It ooDld not he very high This phenomenon 
lasted about three minutes and vonlslied 

The oppearanoe of that clond wu nnanol for • 
dry thunderetona OrdlnorUy, In itacb oocurrencM 
there ore Mverol eenttered small whits clouds, am- 
bryo rurouti In shnp* but dlspbone, they look “dry,” 


Ui M nnttf two hpnn Mqiw oqiiHt < 
the day thmw an oeeaoioiial inadtoa of fenkni, 
no contlnnoas wind in « tMrUIn dlreetlog. 

ThM condition of vragthof uqy Mt wtthpnt rtbl 
for two or three wasksb and la gsBOfwBy foDowod hqr 
s itubbora drought, with a maoky appOA m tiea of tka 
sky and very llttls or no daw la tha ooniag. Tha 
aboence of rain, tha omoll alia tha olotfdA sad 
iheir dlaphsme, aniaeaoaiit appoorMtoq, Indlenta that 
other ageoeJea beoidea tboae msatloned hi tha loetnra 
room are active for the prenenca of eleotrto potentials 
widely differing In a dry thnndarstoiu 

Observatlona have shown that the etaotrle potentUI 
of tbe air inoreoaes with ihs dlotonce from tha gronnd. 
Now suppose that a portion of the upper atmoqihors 
be brought near a portion of the nether atmosphora 
within B medium like mist, where aleetrUcotlon by 
lofluance can take place, the requisites (or an stop 
trie discharge are present and apply to dry thunder- 
Btorms. They occur when atmoopborle conditions ore 
favorable for caoalng local ascending eurrants of warm 
nlr with n small quantity of aqnsena vapor to on els- 
vatloD whore they meet a cold enrrent, wbone cooling 
effects contract tha hot sir and condense the vapor it 
contains, cresting a vacuum that eucke the air from 
tbe highly elertrlfled upper atmoepbere oa ahown In 
Fig 1 where 0 is a worm aocendtng ourrent, 0 li 
the Initial cooling current (which bos disappeared), 

0 Is tbe descending current and E tbe cloud formed 
by tbe condensation of the vapor in the ascending 
current S 

From the absence of rumbling thunder tbs electric 
(llBi bargee seem to be conflned within each eepamts 

1 loud and originate mainly from differences of poten- 
tial brought from different strata In tbe atmoepbere 

The ordinary ibunderetorms with rsln happen nlao 
when aunoepheric condltlonn eauae ascending ciirreata 
of warm air containing aqueons vipor. Tbero li low 
barometer end a preceding period of calm high tem- 
perature, the clouds are cumuli and pile very hl|b 
np, eopeclally tor hatletonne 

When rain ie brought by a wind that hoe been 
blowing for a few hours or days In the eome dlrop 
tion the clouds are of the nimbus olosa, they ovsN 
cnei tbe whole iky, and thoVa- t^ dfop* of rain 
may be large there Is no appreciable thunder and 
lightning tbe e1e< trio potential being too uniformly 
dletrlboted throughout tbe cloud. 

Plttilleld, Maas Uinsr Omrsn. 


TRX xm» OV POUX OPUXffn 0* eOLV ctuax 
VLAgffTOX 

To the Rditor of the S< ireTtric AMCBirak 

It was announced some time ago that very lDt•res^ 
liig communlcslloDS were to be pnbMnbcd shortly from 
tbe pen of Prof Frltbjof Nansen and asslsunta upon 
the most recent rrsuHs of the Investigations which 
have been csirled on for a eerloa of years with a rlsw 
fo ascertaining tbe Influence which the water In the 
polar rurrenta has upon the water In the Onlf Straam 
In the way of creating very favorable enndltlona of 
cxletence In tbe latter Tor plankton and higher marine 
life 

The rceiilte msy bo ohortly enmmed up thus From 
the Invent Igatlnus carried on during the “Fram'e” 
voyage ei roes the north polar tnuiln It has been proved 
conrlunlvely that In the polar water which Is protected 
by a thick layer of Ice from the Influence of light, 
accumulate matters which have n fertilising effeot 
npon the vegetable life In the open eea and which In 
the cold, dark polar water are not need The polar 
basin Is like a large tract of fallow land In which 
fertilising mstten accumulate wlthont being used 
Tbe warm water In the Quit Btrosm on the contrary, 
r hen reaching the northern part of the Atlantic la 
deaert water so to say Tt baa been need up end 
contslne only scanty means of subslstance for any oai- 
ntsl life 

The more polar water that sets In and mixes with 
I be warm water In the Gulf Btreom the more liixnrt- 
ont oeems to be the growth of planktoo nnd higher 
marine life It Is the cause of- colder summere In 
northern Bnrope, but tbe flabsrlss seem to be better 
In proportion 

The reaulU of these inveatlgstions, of which only 
a stioit summary Is Just pablUied la tbe press, will 
be issued In book term, and eeem to open np pre» 
poets of onr being able fo foretell good or poor Bsh- 
erlaa ai,4 to explain many interesting phsueiiipaa 
wbieb Be>m to be dependent upon the tempsrntnis 
In the BOrtbem put of the Chilf Btraam 
ChrlktUnIn. Norway I A UOnam. 


Rubber Bubstituis.— Aocordlag to a tornign pntentsd 
procene, a eubatanco reaamMtiig ,rabbsr or gntta psn- 
cbA Is produced by mlx'ng jriiBns, btehromnU of 


gronnd They njppen and voaiih wtUi mors or lass 
sharp thunden sMUlngly at a high etsvatlott. Kto 
lightning unn be aeon beeanse of Uw enaphllia thfongb 
them. TIitMN eMetnii (tlselisrfwt U«lii nboAt bosk. 


His camppam t s «n osstf la nsBl^dtow'^fitaMi, ta 
fetArd tbs working qf tbs Uctmoinni* of patasb-isg 
the gntetlBU-hr ksnttnft ^ sWlott •iiflk,tgir^ 
buAttm or foftieod. 



Scientific Aincrican 
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In 1106 escnTnUona in th« ialnnd of IMon wara ba- 
gim on an axtanalva aonla, owing to tbe llbaralltjr of 
the 'Doc da Loubnt, who daoldad to naka an annual 
gia to tha antarprisa of tIO 000 In order that tha work 
eoold bn carrlad on in a manner which la Juatlfled br 
tha great Importance of the ilta Tha work la carried 
on b)r tha French School of Athena and M Homolla, 
whoae connection with tha axcarhtlona at Delphi wa 
baei already had occaalon to note, directed the flrit 
part of the enterprlae Since then It baa bean carried 
on by h la auecenaor M Holleaux and varioua archs- 
ologiata of tbe French Bohoot Bacauaa of the great 
number of diacorerlee which- have been made at Delon 
the archeological world la much Indebted to tbe action 
which the Due de Loubat took In aiding tbd etcavar 
tlon work 

From an early period going beck to the eighth cen 
tury B. C Deloa woa a center of tha worahlp of 
Apollo who had a celebrated eanctitary on tbe Inland 
After paaalng iui.jagh many political vlclaattudea, 
Ualoa waa romplelaly raraged by the artur of Mltbrl 
datea. lit moat llourlahlog period appeara to have 
been In tbo third century U C 

Since Deloa wan a rellgloua aa well as a coimnen lal 
center It la but natuml that wa ahould find remalna 
both of earioua tctnplea and alao of extenaWe bnlldloga 
nnch aa atorehousea and wbarvee In geueral, we may 
liken the ilte of Deloa to Pompeii, bectuae It la covared 
with ranalna of public and private buUdlnga But 
naturally It la far tnperlur to Pompeii In the artistic 
charBiter of the struiturea and other remalna. for 
here la represented a donrlahlng period of Greek art 
thla reason the excavations at Deloa are of eepe- 
clal Interest and the remalna have a high artistic 
valua On the one hand we have apedmena of aculp- 
ture which belong to the principal e^ha. There are 
alao extensive ronalna of anhitecturaJ forma columna 
eta Not tbe least In Importance are tbe fragraenta of 
mural decorations which are found tu varlone places 
While these are not in so good a aUte of preaervatlon 
as those of Pompeii they give a clear Idea of the decora- 
tive borders friexea and large wail paintings that 
adorned the larger dwelling houses of Deloa Hosalcs 
of brilliant colon are also found nnd eome of tbeae 
are in a good stale of preservation 

The excavation work la carried on with a view to 
clearing aa much as poBsIble the atreete and ediflees 
of the alls In the quarter of tbe port, very extenstve 
wbarvea bare boen disclosed as well os largn quays 
and storebonaea, evldencet of conalderabis commercial 
activity It la evident from their extent that Deloa 
was one of the most Important commercial ports of tbe 
arcfhipelago 

Aa regards the work which has been undertaken at 
Deles tines 1*03, the year when the Due de Loubat 
came to the aid of the enterprise It la one of the 
moat oooildenble to be carried out In Greece, so far 
as the amount of material la concerned This la no 
Um than 60,000 cubic yards of earth annually Aa 
tha Various walla were brought to light they were ran 
■olldatad to keep them together and eBorts weiw made 
to preae r va the ktnceo dacoratlona and mutal paint 
In^ Tlia appaamnee of tha paintings, moMlos, and 
variona decorative moHff ie ghown fa a ooUectlon of 
wateroelor drawln|s ithich were made on the oot 
by two artlsta bri<m|tliig to the akpadltlaii 

Among tha ^pOlpU whfch have bean eaplorad np to 
tw prataat ara'rim fnerad Mclosaias ta- which xraa tha 
teaming aaactuary Of^DMdg, atao tha qnartar of tha 
Thaatar Near th« InelosiH* is tha aaerad lake, a 
small body of One ti tha moat markabla 

finds la a tomb IxUaglng to the htyoeaaan epoch, to 
whMi vra mar asalgg a dote batweOa i&a tia|t(h and 


, wwbdyih* t Wd W ih yt 6* grtdoOlf'-Wafc anp ad wataa 


In the study of this epoch A great terrere or esplan- 
ade woe uncovered near the eoactuary Here wero 
found five colossal Hons which were set up In s range 
and spaced at equal dlataac-es apart along tbe terrace 
One of our engravings ahows the appearaui-e of tbia 
site and anotber one repreaents one of the Ilona show 
Ing tbe considerable ai^ and also the great antiquity 
of the apeclmena They rank In date aftor the above- 
mentioned tomb, and from their archaic character we 
may place them In the eeventh century BOM Salo- 
mon Helnach however, coneldera that the group of 
Ilona may have been oBored to tha aam tuary by Croe- 
Biia King of L^dta fabled for hla rlcbea He baaee 
bla theory on the fact that Herodotus states that 
Croesus hod oBered a msaatve gold Hon to the temple 
of Delphi having a weight of ten talenta the Hon be- 
ing the onceetral sign of the kings family It Is pos- 
sible, therefore that the group at Delos may have 
come from the some source and thla would place them 
In tha sixth century 

Oomlng lo tbe remains of a later epoch we And a 
street which led from the tWter lo tbe saoi tuary a 
very narrow street only live feet wide It was bor 
dered with small houaea and shops and must have 
been much frequented 

Aa to the geueral character of tbe exiavotlona at 
Delos os they appear at the proteut time one of the 
occraipanylng view* will give a good Idea of the ex 
tent of the work It wlU be oboervud that tt covera 
a very wide afea. Like modem buildings In some 
countries the dwetlings of Deloa consist of a cen 
tral court surrounded by a portico wttb columns open 
lug Into which were the varlone rooms of the Imlldlng 
Some of the columns In thla and other structures of a 
like charoctor are In a good state of preservation 
and the walls In some cases aro high The remains 
sllglilly reoeinble tbe dwelling bouses at Pompeii Une 
of the dwellings, which has a considerable Interest Is 
similar to the above and Is known on tbe "villa of 
Cleopatra ” Here the portico Is upheld by blgh Doric 
columoa There were found here tbe statues of the 
owners of the villa, Dtoscoiirldea ami bis wife (neo- 
palm (who boa of ooiirse no relation lo the Queen of 
Kgypt) The loUer sUtur which la shown here Is In 
B good stale of preeervntlon although the head Is un 
fortunately mlasing. An inscription on the statue 
lelatea that Cleopatra, native of the town of Myrrhin 
onte In AUtro, executed the statue of her husband 
which la the accompanying ono and that he himself 
hod oBered two silver tripods to tbs temple of Apollo 
Aa the Inscription heero the name of the archon Tlmar 
choa, we are able to fix tbe date of the statue In tbe 
aseonil century B C The dnped statue retalna some 
of the obaracterlstlee of the grand epoch In Its treat- 


A nw AfniOATtOB OF TU SimO ULL. 

ST TSB ssKSM ousassroBDsaT or vaa m irnrira sasawsa 

A remarkable diving bell or portable calaaon has 
rscently b(M constructed for the German Navy Do- 
psitmant for die In the deepening of tbo harbor of Ita 
naval bosk ht Taingtau The remarkable featursa are 
not N much those of tbe bell Iteolf bat of lU con 
neetton with the ImpotdDg structure above water 
shown In our frontlapleco, the whole making a com 
pleta and getf-oontalned unit for excavating to a maxl- 
mam' depth of 16 mstam below wtrter level 
Two -mmlpqna, each 16 B meters long B 8 meters 
wIdA aitfi * ijmsle.'a rigidly braced together 

bow and atem forp.Ing between them a well Into 
which the diving bell may bo completely withdrawn 
from the water > Upon tbe deck of tbe joined pon 
toons Ie erected the euperetnicture, from which the 
diving he'll la euapended and operated eonolatlng prln- 
rlpally ti conventional l-boama and aimlee- 
■At diving bell Ie built of ebeet iron nxtemelly 
bmeedt gid Ie 10 meUn long, i metere wide, end 2Vk 


luetcre high Kxtendlng upward fn-m the top of It 
are three telvecoplc shafts, two fur the hulstlug of 
tbe excavated material each 80 Lcntimeters In dlom 
elsr, through wblib a bucket iif 1 ton rapacity con 
pnsa, unit one of 1 motor diameter for the workmen 
Each of theoe bi provided with suth an air lock 
as Is DOW familiar In ronncitlou with tunnel and 
foundatloii work In New \ork and elsnwhere In which 
as workmen enter the air pressure la (.rodiially raised 
from that of the atmosphere to that requlrod to ex 
dude water aud mud from the Interior of tbo cala- 
•on being similarly mduted for those OM-endlng from 
work The sir locks of the spoil shafts are lileiitital 
but the air may be compresaud or exhausted nimh 
more rapidly in the hoisting of burketi of excavated 
material tho gradual Lhongo of presaurt being uoceo- 
sary lu the cnee of men only na a pre< anllou against 
cfilsaon disease 

The hell Is suspended by four sets of chain tackle, 
one at each corner wlilth are mounted un opposite 
ends of two shsfla on the operating platform of tho 
Hiiperstruiturs driven sliiinlUttjeoiisly by an electric 
motor when It Is desired lo rslse or losir the bell 

Higher platforms tarry two cranes which receive 
the bucketi of excavated material from the top of tbe 
spoil ahafla and deliver them Into mows alongalde 
01 bowovur desired the i nines also being olnitrically 
driven ns are Ihe winihes Inside the spoil shaft for 
holsUng the hiiikets from Ihe Inlirlur of Ihe bell 
One man on the pleiromi at tho tup of each of the 
latter can hoist the hiicktl with the winch detach 
It, nnd hook It onto the irsne and vhc rersa and 
also raise and lower the liell us desired Two more 
operators for Iho i rants above are required 

On the deck are three lum pressors supplying tho 
neceeaery air preoauro to the Interior of the hall 
power for the whole equipiniiil Is Ing suppllod from 
a stationary plant on shore Both tin siiperstniiture 
oml Ihi) Interior of Ihe lull are elcrtrliBlIy lighted 
and romiimnli ntlon Is nmlnUliieil helwei-n them and 
from either to the shore by lelephoin Quartere tor 
the crew are pruvIiUil In the Inti rlor of the pontoons 

Tbe dualgii uf tht euperstruitnre permits of con 
tlnuuiis oiHirnllon lieliig isrried on Independently of 
the varying height of the iKiiituoiie due to rise and fall 
of tides. 


TU run OBOig-COUBTlT FUOET OF TU 
AUOFAVTIO lOOUTT’B BIFIAIB 

( ('fitu-lKrfi if [rum fnnn, /-'( ) 

fell backward breaking the ruddir nnd propeller and 

dnmegtng the running gear Mr Mil iirilj the Hvl 

alor woa unhurt nnd the i.nglin was not damaged 
Tha Bcildent Is said lo have been rtiu to ihn engine 

being plored too far to the rear Tin maibliie will 

be ropolrud In about a wctk when further Hlkhta will 
by attempted 

U HOHUIMH BFIOSII ri rnllT 

Ae recoid onduranco flight of 3 hours and 3714 
minutes In France moiilloned In our lost Issue was 
wrongly attributed to M Gaudart This flight was 
niBdo by M Roger Sommer with n l-armsu-lyisi hi 
plane nnd although unoflii lal It Is prolmbly the long 
eat ever made with on aeroplane 


In an article appearing In tbe American Mei hinlyt 
on annealing high-tipeed steel the author states tx 
perimenta have been tarried on looking to electrU'al 
annsaling and to bright annealing by Immersion lo 
bath of fusible metallic salts somewhat after the man 
ner of the barium-chloride procesi for hardening Mod 
erately auccewful r««ulU have In eomo cases been ob- 
Ulned, but tha methods are not as yet siifflcinitly 
develop for commohlal use The two methods imie 
alao been combined with tmuHs apptirenily gnmi the 
salts hath being boated by the pasaage Ibioiigh It of 
a iow-tenalon electric current 
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OOVJUIUTUUII Of TBS nABBTI. 


1 li» iiiirpow or thiN &rtlrle Ui to trust of only that 
rut) I cif Ltao ^noral giibjeot of pluwtUT conflBuratloo 
li rrlaliR lo a louparlMun of the ptaneta when they 
hiiM I hr hHiiir riKbt anrenalon, L e, when they are 
on ihr Hnino coloatial meridian 
sli. KinJiiiKtlouB of the planeta on or di^rlnt the 
hiKr bnir of the preeent year One llloiaraUOQ Is a 
plot of the orbits of the terrostrlal planets, showing 
the positions of the earth and of Iho planets at each 
conjunction The other shows the apparent diameters 
auU phuMtHi magiilfletl Tn order to compare the flg 
tires they are all drawn to the same eiale The ap- 
puronl dlslnnic between the pituiete at each conjunc 
tioii however laiinot be represented on this stale h» 
cnitiie the flKur'a would bo ih iiarated by a mnwniretnent Mnuiry 
v-hlih woubi rail bcjoiid the llnilU of the drawing, 
but the distance seen by the naked eye. Is given In 
the text The date of coiiJiincLIon Is Washington mean 
time. 


Julj 23d nil The dlHianie bolwetm the planets la 
a llftle niori Ihiiii twlie tho moon a diameter which 
Btibleiiils an auKh of abniit tj deg Neptune's diameter 
Is iieaily oirviii end one-half times the diameter of 
Mircury (-= Itmin/^nin) At this date Nepliinoa dls- 
Inme from the t'artii wae about thirty-one times Ihe 
iiicBii dlstniKC between the earth snd the sun (a 30 9 
>92 9 million miles), while Mermry’s dlstsnre was 
only one and one-liflh times this unit tJ=:l 195 X 92 9 
nillllon miles) The apparent diameter of a planet la 
proportioned to Its fnto diameter and liivirsely os Its 
dlstanre front the earth The result of a simple com 
piilBtlon shows that Mercury eubtonded a very much 
larger aiiglu than Neptune 
The plot allows that the planets are morning stars 
ltd that Meriiiry's phase la glbboits. In this and In 
the Illustrations which follow, the arrow drawn with 
the full line show! the direction of the planet aa seen 
from the sun, and that drawn with the dash line aa It 
la anon from the earth On amount of the great die- 


Sdentlflo AoMrtMi 

the two planets Is nearly sis Snd • half tlmss ths 
moon's diameter Tlie great dUterenee between the 
eunatnrlBl and polar dlametera of Batnm la very aip- 
parent Although Jupitar’s dlamstsr la scarcaly one 
and three^iIxteenthB times that of Baturn, the diam- 
eter of the latter Is very much reduced on acoonnt o{ 
Its greater distance from the earth. 


Tiili 


la Idio. 

What promisee to be a unlqua event In Inter- 
nationa] commerce will take place under dlntlngnlahed 
ouspicee In Gcrmeny s capital next year 

In a recently erected permanent expoeltlon bnlldlng 
known os Ibe Exposition Palace near the Zoologloal 
Gardena In tho beat section of Berlin, an exposition 


ntasas, and srsn daath, ayi sortst h nss cnnnB hy ss» 
Ing natoral honey, free hpm all a^nltsrstlona the 
writer Is not Sitare that any tetal oaasa bl pohsHiIng 
bava ooeurred In Shut*#. Thvof are rsportad txclnalTS- 
ly from America and Asia Abnost SlI oases are eawied 
by the use of honey derived from the flewen of pIsAts 


and Brtpaceai) Tha mattar is sqntswhat p 



example, the Amoricaa cases, which 'are httrtbbtsd to 
Anlswta oaoseNfoilo add X tati/otla, are only twO In 
number, elthon^ t^eae plants are common In Anerloa 
Even In Enr^ie, illness la somatlmes produced by sat 
Ing honey I have mysSit wltmlnsed several mild cimb, 
one of which appears to throw aomo light upon the 
suhlecL Soma children, who Vere watching their 
teacher cleaning honeycaqh, asked him tbs nature of 
ths dark end acrid paide with which some of tits calls 
were flllsd Ths tMi<h|t^ explained that this *ss bet 
bread The oblldipti SSksd It It was flt to eat, and 
ths tMoher csreRusly AniWsrsd, ‘'yea.'* The ehlldren 
ate the bee bread freely ddhplU Its nnplsaanni taatSb 


of American prodnots excinsively. among which tools 
aud machinery will form an Important part, will be 
held during the months of April, May, and June, 
under the patronage of Prinoe Henry of Pmsria 
This exposition la designed to atlmnlate and 
alrengthen our trade with Germany a trade the Im 
portame of which may be gaged from the atalemeut 
that Germany bought nearly |277,0O0,000 worth of 
Huode from the United States In 190R and Is America’s 
BCHiond beat enstomor Prominent men on both aldea 
of the Atlautlo will co-operate to make the under- 


The reader denbtleae knpWa ttaht-beea flU certain 
cells partly with polled which Is ni t es anr y food fee 
the devstopment of the'yoodg btes, as It contains alli» 
nienolds, while honey contains only oorbobydrats^,^ 
This pollen Is known as boe broad It is usnslly 
stored In cerlsln apeclhl groups of cells, which 0)0’ bs 
easily ssparated from the honey oelU. SomeObie^ 
however, the bee keeper, to his disgnst, SmU In the 
honeycomb. Intermingled with' the honey cells, many 
cells which contain pollen Often the lower part at a 
cell Is filled with pollen, and tha upper part with 
honey In tho case above cited, ths poisoning iffm 
evIdenUy due to the pollen, for persons who ate the 
honey from which the beo bread bad been removad 
experienced no ill eltecta. I know, from pereonal ex- 
perieove, that the eating of honeycomb which contains 
bee bread otten produuoe unploaaant aymptome and 
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A mnm ta fen i 


Uaar inyinUoiia Imn ne<ni& fw Um t*!** mmcnat to rallevt 

npMe titimlMlim o( hMdmlUnft dnwmo, and itop 

plioKwniiiia. iMontotia tha« 4 dk tlioy bo, oaarlr oU of 

thoM dovlooi bare nbwr pawii l Um amarlttoatal atafo. i. oo oo m 

vhteb elrcvtoataneo la parUjr duo to tlw utraordlnair Oanunt la mad< 
iMialtlmiWi and eoii^lieaud oonatructlon of tbo meoh metbodi Among 
anUm «mptO|rad. Tha main difBeiUty ipot with Is aolv- log 
tng thia IntaroaUsg proMam, howavor, Uea in tbo Canaria Procoaa 
maaaa of obtaining and maintaining a perfect agree- 
ment batveen tba working of the tranamlttlng and 

raeahlng aUtlona. in fast, an aornrate raproduotlon 
cannot be obtained aaeapt by canalng identical parU 
of tha original and raprodnced pirtnraa to paaa at 
aqnal times In front of a given point On the other 
band, the two plctnre rolleri ehonld perform their re- 
BpacUra motlona la equal Interrala of tlma 

These dUBcultles, It la claimed are ancceasfally 
oTaroome by the ‘teleautocoplat ” an apparatui recent 
ly Invented by Lanrent Bdmat and oonatnirted by P 
Dncratat and E. Roger of Parla Moreover the ma 
chine la well adapted for the tranimlailen of moMcal 
notes, shorthand records, prints and— a matter of espe- 
cial Importance for the criminal pollco— sketches or 
anthropometriral data 

The roller used at the transmitting station has a 
larger diameter than the receiving roller A motor 
which requires no superintendence Is used to actuate 
both Different in diameter and accordingly different 
In peripheral area, the rollers, nevertheless, reproduce a 
picture esBctly the sUe of the original 

On the smaller roller of the transmitter Irepre- 

sented In Fig 1) la wound a meUl foil on which the H»,i,_View of t 

plctnre to be transmitted Is drawn or printed The ‘jJ aunearanw 

style which touches this foil serves to throw Into the 

circuit the current Impulses that will reproduce the 

picture Whenever a condnctlng portion of the metal ut lime niade fron 

foil Is struck the circuit Is closed, and on passing over vlded with a stir 

an Ink-coated portion the circuit la opened droua lime (CaO) 

On the larger roller (at (he receiving station siml slag 
lar to Fig l) Is wound a sheot of carbon paper and Collosseus Froci 
upon this a sheet of ordinary paper Assuming (he ed with solutions 

difference In the peripheral areas of Ihe two rollers to aluminium. The 

be Vi the reproduction of the original pUtiire on the structure of the i 


rested by the anneture striking the peg until the Saape Aw meaMviBg spese. 

large roller (which tuma at a corraapondhigly lower Idany soaps sold sa spot removers an ordinary oooo^ 
speed), by Interrupting the clronlt, sllows the electro- nut oil soapu, and remove only the spota which art 

magnet to relieve its armature and accordingly the prepared for the purpose by the v. 


Canaria Proceea.— The slag la grannUted in a n 



IS niade from freehly-elaked Umo In a vessel pro- 
wlth a Btirrer Two parts by weight of anhy 
lime (CaO) are employed for oath lon parts of 


ample, apots made by daubing cotton goods with a 
mixture of tar and acid um bn removed with pure 
water aud completely disappear wlien washed with 
ordinary aoap True spot romovlug soaps cuntaln ox 
gsll and turpentine which can be delected by their 
characteristic and powerful odon, even If the soaps 
ure sceuled 

A good spot removing soap may be made bv mixing 
20 parts by weight of good hard white anap In very 
small pieces with 8 parts of watir and 12 parts of ox 
gall The mixture Is allowed to stand over night and 
Is then heated gently until solution Is loinplete The 
healing U continued a little longer In order to evafior- 
ale some of the water and 'a part of oil of turpentine 
and 14 part of twnxlne are stirred In sfU'r the vessel 
hus been removed from the lire The still liquid soap 
Is theit eiduruil with u little ullminsrliie green dis- 
solved Id ammonia, and Is poured Into molds which 
are at once covered 

The following process Is also retnmmenderi but It 
requlrss some care as the soap Is easily separated by 
sgllutlon, especially If the ox gtH la uol freah In a 
vessel healed on a water bath 28 parts by weight of 
cucoanut oil are thoroughly Incorporated with G parti 
of talc or fullers earth Vl(i part of brilliant green 
and I/CO part of ultramarine green The mixture Is 
allowed to tool to 90 deg F It pnrts by weight of 
Ije of a strength of 38 Baumd ore then added and, 
after saponifleatinn is completed G parts of ox gall are 
stirred In If sny separation lalipi place the vessel 
U closely covered and heated on the water bath until 
the mlxlurn hctouies uniform Finally 14 Part of tur- 
pentine and about 8 parts of benxino are added and 
the soap Is poured Into molds 


Colloiiseui Process— 8lag in tho fused stale Is Ireut 
ed with solutions of salts of cahium miiRDimluin or 
aluminium. The action Is twofold The physhul 
structure of tho slag is altered and rbemleal (hauhiis 


In an address to the rhemlcal roiigreiie reteuily held 
In l.^)ndon Prof I’alemo of Koine called attention to 
tlie evolution wbUh la tnklug place In the eynthetUal 
proe-osaes employed In the commerclnl prodnctlon of 
organli ehemlcAl componnils There Is a tendency to 
snbHlItute for the crude tedious, and i omplex methods 


s up only % of Its peripheral are effected by which the Injurious Ingredients espe- hitherto used processes of a 


area. The peripheral speeds of the two rollers are cially sulphur are made harmless and even coi 
chaaen at the opposite ratio of their perl|iheral areas to proper setting and hardening 
that Is, the smaller roller performs a full revolution In Muller Procoss,— Fur eerUtin puiposes It Is 
% ef the time of revolution of the larger one. Again, tageoue to aubatltute salts of barium or stronil 
the Unit-named roller after oompleting one revolution, the salts of calcium etc 

li stopped and la not started again until the other Orau Process— A Jet of dry superheated st 
roller boa moved on through the 
disengaged eighth of Its peripheral 
area. The proceae le repeated with 
each revolution When starting 
from a given point, the two rollers 
are accordingly seen to paaa In front 
of the style at equal timci through 
eiiiiBl lengths of. their periphoral 
area the longitudinal dleploce- 
menl la tdentlial on the two rollers 
In the reproduitlon of original dl 
menslons In order however, to 
reproduce In a magnlflod or rediic 
ed slxe, the relative diameters and 
dtsplacemente of the rollers are 
proportionately altered 

Besides the advantages afforded 
by the eimplicity and perfection of 
synchronism the Sdmat apparatus 
dUpensea with any selenium cells 
and photographic views, all opera- 
tions being performed In full dsy 
light, merely by means of raechani 
oat devloea. No special knowledge 
le required for adjusting tha sp- 
paratus, which Is readily connected 
with any ordinary telegraph or 
telephone Una 

The speed of transmission is 
easily raised to five minutes In the 
of ploturea msaanrlng 7 x IS 

Tbs inventor, who Is an offlclal Wg 11 - TMe Khcdlval iwignia traBS> Fig O'-Pj 

qf, tbs Egyptian rallwaya, has rs- teleaotoooplst milted I 

oHltly mads sane succeMful ea A ROTIL ■OLVTHHI OF THI nOBLXX OF TUUHO 

psiimeiits on ihla apparatus, at tbs 

kbsdivbl PaJtes at Cairo whsn tba tslsphotoiraidilc projected ihiob fuisd slag In each a manner tl 
rsqbvd rtproduesd bsrswlth Was obtained. Tbs appo- slag falls In tba state of powder and forms 

ratug vrw then Installsd at tba aimaal exhibition of whlcii is allowed to cool slowly In order to proli 

tbo French Pbyatcal Boolsty and there dOmonatraUd effect of the heat and steam 

The msobanlangi tor obtaining aoonrata ayMbronlsm ♦ .o. — 

domptlasa an annaturS which arvaaU a peg lixsd to The new proceae of Dr Ukrnberg for con 
the tranamlarton roner as long ae Its eleetraaagnet raw peat into fuel It based on the fact that al 
^la asoltad At tbs reoetrlng atatlon If Installed an peat has baea heated in the presence of water 

tntomptof, which opens the enmnt sank time It la deg C. about M per cent of the water In ih 

■tfiiek. by • oaat tlgMIy oonnseted w)a tbs roller wbkh ordinarily cannot be separated by mer 
„ ■FMd Of naation of tha (ootbltdr) trniHmio- nisaiM, can be renovsd by moderate pmasui 

,^alM sblKF to hlgbor than that ^ tfeo rtoolw thoii applying a amall amount of artincial heal 

Hft fonutv aaeb rdeigWlfi^ ^ ak- .frto frtcp watar can be obtained. 



acter In wblib tho dcalrrd tbemical ihangea are ef 
feitwl at ordinary tcmperatureii without the employ 
ninni of violent reegrnta. As ibomlcal sclouce de- 
TilopH It allows an approxlDiatlon to the Ideally per 
fell inelliiMie of Byiillie-sls by whlih nature prnduiea 
vast quantltlea of compoundn In Infinite variety Du 
claux has wlltll) ralllod those 
rhemlBts of to-day whose ambition 
and pfforla are wholly d I reded to 
the romparatlvely easy prodmtlou 
of new iHunpounds even If these 
■ ompounda nerve no other puriKwe 
than to enlarge dliTlonarlos of 
(liemiHtry Manufarturlug chem 
Uts will uHiiredly dlm-ovor and 
ullllxo new mid more natural nieth 


Fig » - The Efyptlaa Khedival hudgnia trane. Fig B.-Fortralt of Arago Iras 
mlttod by tbe telsaotonoplat milted by the telsMtoroplat 

A ROTIL ■OLVTHHI OF THI FIOILIX OF TgUtPHOTOeHAFIT 


that the prodliul employment of 
that artlon In ehemUal eyntheale 
will eonu folluw Very Impurtiuit 
appllcallouB of this newly mquired 
knowledge of biological (heiulatry 
have already been made Yeast 
which only converts sugar Into al 
cohol and carbon dioxide has been 


tPHOTOeHAFIT fungi which also convert stnnb 

Into engar Agricultural expert 
ler that tbe menu have demonstrated the groat fertlllilng power 
irms a pile of InllDlteelmal qiiaDtltloa of eatalyxers, and a new and 
prolong tbe valuable method of aaponlflratlon has been devls, d 
b} Dr Mcloux 


The new proceae of Dr Ukrnberg for convertlug EInrtrIral Illumination will be a great feature of the 
raw peat into fuel Is based on the fact that after the Hudson Fulton Celebration from September 2r.th In 

peat hoe baea heated la the presence of water to lEO October 9th over a million Incandearent lempr 

deg C- about M per cent of the water In Ihe peat, 10 000 are lamps, and searchlights aggregating 

wbkh ordinarily cannot be separated by merhaniral OOu candliSKiwer will be used In addition to tl 

ntsaas, con be renovsd by moderate pressure ny niar lighting of tbe city in New York alone 


> ny nIar lighting of tbe city In New York alone mi 
a fuel mention the Illumination ef tbe Jersey siiun i 
numerous special odvertielng algns. 
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THEODORE 

ROOSEVELTS 

own and anJiwn account of hi» 

AMoan THp 

begina m the OoiobOt* Nimdier of 

Scribner’s Magazine 

The Uut ibe h a w eipadkiiMi*-dN woodoM niwuf )amqr 
dmaili a eoaaliy diit wu Oe a "pmk malogeal tKAm.” hi Med^ 
mdi Sdw tfaa fHDoai hnMr e( hg gaati^ dM cn pOaM of da bkck 
lab«anofhteaiavaB,liiioalfil.|iMi,laUi,ele.ale. MeUBtemlBV 

Bwan. ThalaUialwhemidMla^afkbrlCcwRooMnkaadolhan. 

These artielee wUl run a year, and 
euhecripHone ehoald be sent at once to 
secure the Ml narrative. 


Any peraon mAo can ancom aubacrqitioaa can 
maka monay on Scril)nar*a thia yaar. Liboral 
caah commiaoiaiw and caak priaaa. Writa NOW 
for particiilars. aMa»f<>. 

CHARLES aCRnNEira sora, NEW YORK 
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tuiy Over 15,000 adected formula are heiv collected, 
nearly every branch of the rueful arte beln(' repreeented 
Many of the principal anbetances and nw matcrlale rued 
in the arto are deacrlbed, ami almoet Inquiry re- 
laUng to formula will be found anawercd. It ie mora 
than a receipt book, an in moat caaes It glvea all 
the atandard and apecbl formula, thru enabling the 
reader to find a tecd^ which flta hb pecnllar need 
alphabetical arrangement with abnndMt croea leferencce 
makce it an easy work to oonault Thoae w^ are en- 
gaged in any branch of Indnatry will find thb book of 
the greatcit practical valne, and we eapecblly it to thpae who ate 

in aearch of an independent buBlnesa, ea they will find many Ibriftata far the 
mannfactnie of aalaUc artftles whidi will be worth many tiikea the coot of 
the book. The Appendix contalne the very lateat fonnUla as well aa 41 
tsUca of weights and meaeuree, and a Dktionsiy of Chemloil Synonyms. 

Send for Full Table of Contents 
Mailed Free on R-equeet 

MUNN & COMPANY, Inc., Publlshm 

363 BROADWAY, NBW YORKl ^ 













The Hartford Fire Insurance G)mpany M esperiiiieati 

niralerete pnee for i 

The National Association of Credit Men ■ervotivo. 

The National Awociation of Credit Men, representing the jQIJ 

leading mercantile houses of the Uniterl States, in addressing 

merchants throughout Iht* country on the need of adtxjuate and i 
respHjnsiblc fire insurance protect Kin. says 

“ Throush the guarantee which it ha* you an mwn^ com- 

pany may tuddenly become your debtor Might it be weH to know I 
ihead of time what kmd of debtor it w likdy to be? 

The points which the Credit Men say ought to be considered 
in selecting a Tire insurance company are given below .See how 
well they flescrilx* the Hartford 


I I 


P/iR!S GARTERS 


A necessity with 
K nee Drawer s 
No metal can touch you 


What Credit Men Aak 


What the Hartford la 


! Allir Son lrrtnnv.o in putting llw Hort 
lend on 111 Roll of Honor, Ihn mihh No- 
liiHUil AsMKmtiiin o( Cnxlit Mon whL 
“t cmsiilM^ing Ihol ils giui» lo» wos thn 


The llrtrtfurtl!. icfiulolKHi for tuminCTiinl 
Kinor It lit motl chi ritliitl nssrt, onO lit I 
unliniHtl •>l>v*rvaiu4 iil good Imlh with 
It iKjIicV IniMr-rs It lUitIrd by its pO|iu- 
inly onil tiicci-vt II it 99 yfws okl nnd ■ 
ioot Uh Uirgt tl lire insurunce huainou in 


W f Tn r«3r:Tai:T:i 





The service whiJi the Hartford affords i 
the public continues throughout the year and | 
IS not limited to payment of losses It has 
published a book, “hire F>revention and Fire 
Insurance,” with separate chapters for House- 
holders. Merchants and Manufacturers, show- 
ing c>ach how danger of fire may he reduced 
in his iHirlicular pro^x'iiy The bcx>k also 
gives valuable advice concc^ming insurarKe 
and may save you thousands of dollars noi 
matter in what company you are insured , 
It IS free if you menfKm tho Scientific American. 5end for it. 

The Hartford Fire Insurance Company 

Hartford, Conn. 


MEA&f^CLE^MMplS^l^til^ ILL. 


■ , Chicago Beach Hotel 

n- ——FinMt Hotel on iSo CronlUkM— / 


Engineering News 

Urj-UhTnATED) 

no Lte<faf Ernmnw fv> of WotU Fot (>3, MteluanL Kbaf ted Bmntel Ei^M 
^^^OOtel2j^9'il9'.wteU7 S^Mteteb.ii^» 
aRur.Malr.ntediSji«wnigl4— 


PUme imuMm the SCOfmnC AtOUCAN when mHHeg to mbertiten 








amor or ooumw ov aov or Anorao unB.-i8ee pag* loo.] 




138 

SCIENTIFIC AMERICAN 


NVNN « CO^ liM« • BAton mWI ProprMon 


No. Ml Bre%dw»y. Now York 



llRm JO slU-J/tlBSMA 
Om tipr aacrw ' ' AaUiludBubawlIaleo 
UwRpr uiuT hBUfn oaanajr iioMine rtoald Uitd. 

TUB bCJAArri/c iUKRUA^ eVBUCATUOia. 


•a 



NUW YOllK HATURDAY Aiaiill 28th 1208 


Tb« Bditoc )• •Iwaya kIi« 1 la r tt vi lot txu I u i llluir UhI ortiOtf 
imub^oru r oIjrlihrM UUm|iI ui,npliir nhii; Ibouttclit 
rilurl ud Uw racu ivlA. aia Dm eunirtl nUuiw « II ncrin fpoelti tt- 



AROHOBOie MWV TBI. TLOOB OV TBI eiTOB UMD 

lb« mapiUufle of Ihe probleuis (unrranUby tbe en 
Rlneen who nre bulldlog Ihn huge lock* at Panama 
Iv far Iho largcHt work of the kind jrt attempted 
Ih aboftD by the nature of nunt exparimenta which 
Invi been carried on at the alte of the Iwk founda 
Inna The objett of these experlmenta ii to deter 
nlua the beat way to anihor down the floor of Iho 
Irika and prevent It from being lifted bodily by the 
piesanre of the water 

Now to the average reader the atalement that the 
floor of thle huge loncreti itruiture hoa to be an 
rhored down to the mothoi roik lielow will come 
lery much aa a auiiiiee tor It haa a onlform thick 
neiin of thirteen fiet Murcovtr alnre tbe lotka 
when In operalkn will be filled with not leaa than 
forty lit e ftet of water oni would Imaglm that the 
preaauren on the floor would be altogether down 
ward Y'et aa a matter of fad provlalon haa to be 
made for iinxlnum upwaid ben ling atreeaea upon 
the tlooi wlilib will or<ur not wben Ihe lorka are 
full but when lh<y aie nnwatered tor InapecUon 
rbla upward Ihruat might lierome no great that tbe 
weight of tbi thirteen fool thUkataa if lonerete plua 
lie own atr ngtb to natat bending and breaking 
ntreeaea would mt aulllce to prevent Ita being thruat 
up fioni below enl wrecked 

Now Bit c< the floi r of a ilngle lock would weigh 
over one but dred thoumnd tone It an be underetood 
that thti upward pretauic Un ling li tmret In the floor 
whin till lo k Is einpl} niiiil bo of minnoia propoi 
tlonn llu qumnion will nilurally le aaKel What li 
tl e (haia ter of a fone which la apull of lifting up 
ind brraking apart a maiw of coniieto one Ihnuaaad 
frot long one hundred and ten foit wide nnd weigh 
log one bundrid and four tboueonil ti nn* 

The anew I r la that water ecxiplog ihriiigh the anr 
rounding ground and poaalbly folliwlig along the 
sides of the Uik rnm the C atiin I aki end nllectlng 
below the Boor of tho Ink might oxpoae the latter 
when Ihe lock wna i milled to a hydranllc proBaure 
equivalent lo tliat everted by a column of water 
eighty at ven feet In height that being the vertical 
dtatanie or head from the under aide of the floor 
<f (be lock to tho level of the water of tho Oatun 
lake Ihoae of our leaders who are familiar with 
the prln Ipka of hydraullca will undentoiid that 
should auih a set page occur and a flim of water 
gather beneath the lock when It wna empty and 
•hould there be n clear connection between thia Him 
it water and the bcMiy of water In the lake a hydro- 
aiull pressure a ting varllrally Bgalnit the under 
Bide of th floor of tto loch would be eitabllahed 
rbe englneerfl have guarded ogalnat anih aeepage 
of watei by sinking a deep curtain wall throngb 
the grounl Itui iib the intran e to the locks ex 
tending this wall down the fnll length of the lockfl 
against the ouihlde wall and ainking It eveirwhera 
to the Impcriloua underlying rock Tbe poaglblllty of 
seepage peal this wall la very rmota but aneb li 
Ihe extiaoi llnaiy rare which has been token to ran 
der the Panama Canal absol itely MouTe against diato- 
ter that It has been decided to consider the floor of 
Ike locks as liable to tkls aeepage and this npwwd 
pressure and take spadat steps for anekorlBg tke 
floor down to tke rock below Bxperlssents have been 
made to determine the effect at anchoring steel bars In 
tbs roek underlying tbe floor for the purpose of sseeiv 
fulning to what extent they onid be trusted to bold 
the floor down against upward | ressurs A number 
or old Froni-h steel rails were sank In the rook to 
doptha of tram flvo to flfteen foot, and seenrsd thoxsin 


t« ^ ^ Mtat floM 

The I ■ - ... 

eSorti to pun tt ap, tho 
pnU of U77M pennda 

The Board of Bogtaotrs having the tevsotlvUoh In 
hand found that tho maxtmmq thrut to bo rsolstad 
ibovo tbs Intormsdlota gate slU is that das to eighty 
seven feet of water Tbti tbmst wonM oeenr in esoa 
the lock and forebor sfaeold be pmnped dry for ssaiDl. 
uotiem and a fall head Aoutd develop nder the ontire 
area of tbe floor It boa boen deeidod that thlg eon 
be realetad by a floor thirteen tost In thlokoMe, on- 
cbored down to the eck below by rolls opoasd sis 
feet opart over the whole floor of the look, aoeh roll 
having a reslatancw of ISfl 000 ponnde Tha depth of 
the anchoring rolls In the roek wUt be tnnrnssitl to flf. 
teen feat In the middH port of the look floor 

rAMisBm MuoT or mBomxBT, 

When the early rollroade of the United SUtM were 
piojectod the aronlty of capital mode It 
to build 

locating tbe new llnee eore was token to Interfere 
with the notoral conflgnration of the ground os llttlo 
as poaslble Deep outs were avoided Wben the angt 

roer oncoontered a 

Instead of through tbe ofaetmctlon and If bis anrrsy 
was being mode alcwg the flanking hlUa of a toitnona 
valley he mode the line conform dooely to tbe aim 
flguratlon of the ground nting many and iharp 
curves In the effort to avoid cootly work of asoavfr 
tion with pick shoTal and dynamite 

Bharp durvatnre and steep grades, however, thongh 
they may sac ure for the railroad company a line lhat 
repreaenti but llttla flrit cost Involva a vary heavy 
coat of operation Tha raelstanra of ahorp enrrae and 
grades of two per cent and over limits the number of 
cars that tbe Indlvidnal tcKomotlve eon pull To move 
a given tonnage of freight or number of paaeangari 
over a crooked and hlUy rood may aall for two or 
even three times the number of loccsnativee and train 
hands that ore neoeatary to hani the earns trofllo 
over a rosd that le fairly straight and rsaaonoMy 
level 

As the years went by It began to be evident to the 
railroad componln that it weald pay to spend a oon 
sldtrsble sum of money in stnUghtenIng ont ourvee 
and leduclng gradea since tbe 
thus Invested would be more than oitoet by the re 
due ed expenses of operating tbe improved rood Con 
aeqaently the railroads as soon os thsir flnancta 
would permit began to elimlntto tbe went footuree 
of theae hastily oqd cheaply coDstrUcted pionser roods 
Tbe work of revlstcm bsa been esrrled cm more or 
leas steadily thrq^hout tbe seventy live yean that 
our railroad system hsa been In eslstenoe and da^ 
Ing the past two decad s tbe sums of money that 
have been spent in reloi nting and nbuilding tbe lines 
have boen enormous iTie Union Paelflo Bailroad as 
pended a few yean ago between thirty and forty 
millions of dollon In cotting down grades and 
■Iralghtening tbe line on its Rocky Monntaln divl 
Non and mon recently the FennsylvonU Railroad has 
Kid out an even greater sura on Its croselng over tbe 
Alleghany Hountalns 

The latest and In some reepects the moot striking 
enterprise of this character la a cuboll which Is be- 
ing made by the Delaware Lackawanna A Waetern 
Tvollroad by which It will shorten a forty mile stretch 
of Its line between New York and Bnfflsio by elsven 
miles reducing the gradee from alsty feet to the mils 
to a maximum of less than thirty foot and nduolng 
tbs total length of tbe curves from tblrtosn mllss 
to less than five miles Yet althouflb tbe total Isagtb 
of tbs cut-off will be only twenty eight and ona-balt 
miles Its < oiistruotlon will cost 118 000 000 which la 
equal to on average of nbont |4B0 000 per mile 

The principal object of this cutoff le to ensUe the 
railroad to haul Ita heavy reel tralBe by a Short and 
easy route ooraea the divide between the Delawsre 
and tha Twiolo and Rarttan Hvera Tha present line 
rune to Ue south of a direct line making a datonr of 
forty miles In wbtob aa menthmed above the grUm 
roock alBty feet to the mile and there ore over thlp- 
teen mllee of onmtiN The saw Hue osMada from 
rake Hopatoong north to Andover and to th« Dala. 
ware River In opproatmatety stmIgU line In 
order to eUmfoote carVotare nnd gradM It heeam 
neeeea|tr to 
lortlsef and 

ont through the aoHd grantte la over ona hundred 
and fifty tost dw at the point of greatest ttaxtatm 
depth and la over a half a nlla to length OM of thi« 
ent alone must be Maotsd over^ a mlHpon eoM* 
yards of rook Beymd tha eat Is being bunt tos 
greatest roflread M to tola cvwntir If not to tod 
world It wUt ba evor tbrsa mllaa^in laaglh. and 



«n wiiBA fcmHiw 

▲ anlt to aquMY JUM (MdlgM Ip OMfjm 

rubnr WMiM agMut toa Aomogtto 


Yoili to prevMt taitoar echlMdoi Md m 
tiss mnvUaaa owned by tha Boefalp, m too Mgp 
that tha maohUa to aa totitognant at too 
patonta If tha salt la brought to a tel tartiK H 
will fsaolt la tha flnt aonploto yoNow at toarj^ 
of aonploae art to pataat law, sad wtB aattld Ite 
sad for all who abonld bo legally atoaowlodgM ho tof 
Inventor of the h a l a n ol a g dovtoea whito ua now gto 
ployed in many aaroplaaaa. 

Altbongh wo have aot twwiplato daia hMbM SMdtto 
safe to aay that the Wright* Win uitdfiobtoily hito| 
thafr chief elolmt for tofringMoat w toqlr aatoad 
of warping the teiea. Whttoar or not tola iMtond W 
new with them mnat, of coutb^ be detendinad hp n 
court To iiadontand Just what warptog tod plagg 
means we moat first understand scoasthlng M tto pflto 
clplea of aa oeroplaaes flltfit Aa tarophuo mop to do- 
flnad as a aurfhoo propellad horfoODtaUp to aqeh a 
reonltlag pieaanra at alv tnas to- 
Ita faUlag Bncdi a ploaf rang 
on tha air Ilka a akotar over ttria lee, to siaplap 
a simile Invented hy too lots Prof gatoaal P. 
longley Tha moat fandltor auampls of aa aSraploBa 
U tho kite of our boyhood Wa all reaumbar hon wo 
kept It elevated even In a light toeeae by ruoalBg 
with tt against tto wind The oord may bo tegardsd aa 
tho resnltant of two forces siting at right anglia tha 
one the proHare of the wind tto other the wright Of 
the kite BufaetItnU the pull or tto throat of a ptw 
() a 


oreophuio flying machlna Is created it tola wars all, 
tha prabton of artlflolol flight wonld have boaa scdvsd 
long age There remains the extremely dUBouR art at 
plana ao that tt wUl akata da on ovsd 


la tha conatont effort to ateody himialf, a hawk S' 
frem Nda to aids as he soars like on oerokat on d 
tight repo. Oeeaslonany a bird wlU eatch tha wind 
on tto top of a wing with tbe rrenlt that to wfU 
capelae and fall soma distance before he recovers him- 
Mir If the living aeroplanes of nstnrs find tto fiat 
It la no wonder that men 
have been killed la endeavoring to dloeover tholr 
secret 

A salUng canoe In a stiff breese affbrds a strihUg 
exsaple of what tbia task of balancing an aaraptald 
really means Aa tbe preaanre of tto wind on tto 
laU heels the canoe ever, tbe oanoelit must ^folb 
out on the outrigger, so that his weight will eenatsr- 
balance the wind pressure and so that the nrauant at 
gravity will oountorbalance the moment of atr piemom 
In a canoe tto teat Is acnaparatlvely ssoy, la on 
osroplons it may denuad oonstoat tad flashlljM 
sbiftliig of tto body because of tbe Inesmiilt 
variations of tto wind Otto LUIanttol a pioasar 
experlmeutor with tto aeroplane, met a tragto deai|i 
after be hod sun-eeded In making over two them 
mnd short flights in a gliding macdilne of Ua 
own lavenUon, simply beesuss to was not quldk 
enough In so throwing his weight that tto oeatoag 
at sir pressure and gravity coincided PUDher oa 
Baglbhfflan esme to a similar vtcdsat ead for a slml* 
lar reason Octovs Oianuce In tto uaitod Statm oofo 
tlanad tbe work of the UMstod Lllleatbol BoMtW 
Ing the inherent danger of a glider in whIA tto 
operator mut adopt htmssif to tbe ohongtng oaMlN 
of air prsmurs with acrobatic aglUty Octave Ohanufo 
devtoed on apparatus In whidi the center of Air pyag- 
sure was meehantcally loatrolM, so that thors wa* 
no longer the perilous necessity of Indulging In oarlol 
gymnoatloa In hfai machine tto tips of the pldte 
when struck by a goat of wind vrould t ‘ 
backward thus ceaalderably eurtaWag tt 
of tto ooBtor of air prsmurs to a 
brottoiw warp the ends at tto item fl 
puipeae la his tarlkr m ' 
warping tha anda at m V 
whleh w«ra moYad np or 
wto la tha atw CeftlM aoNte 
AatononUe SoeMy add tovoMd th* | 
fHagemaateuA no ottompt Wltew' >• MN 


to pmrlda tto 






9CIENCB, 




'(^Oftiiw i|i _ 

no* 

intB «i^ to tel thoatoq« prowlMit mm 
^- ^“ttam wlwto mommUqi la moMTin* oBotoi 
> Ilw ftwtUa rniknmwUl :p«rt«et a panDU- 



I «|i(ck oanaaiv «UI amt to tlw Hnd- 
tofbi^toa OatobraUm will emalat ot OannanT^ lataat 
IpMWtod gmtoir, tba listen U btoiat “OnalaaBaii”, 
t«m.JI»ttota<l ar nla ar a "Haitbi” ant ‘Tlotorla Loaiaa" 
o(, *,tM tona and 1» Kioto tooad. Um “Bramm " S.UO 
and m kipto, and tba "Droadan." one of lha new 
44|W4m teat aeouto of wblob Oaniuuiy la bnlldtoa ao 


t aid Motropolltaa llna. T1 mllaa In lanctb, 
amt tito MatcopoHtan Dlatrlrt llna. M mllaa In lanftb, 
b w liida d , tte natwork of London’! aubwajra and tnbaa 
baa b total laattb of otw its mllaa. I.«udon «aa tba 
jtNt ottr to laaoiarata anbway traTOl Tba Uatro- 
^^toa Una^ wblob for manr daoadaa was operated br 
ataaWii waa pat in opamtlon oaor bait a oentorjr afo 

ft bln ImHmnay before tba Houae OommlUea, Rear 
Admiral Maaon raeantlr eatliiiated tba life of an S- 
bMib BUD at SOO rounda, Aa flrat eonatmoted, the 13 
Uiob inn beaan to deteriorate by erosion at 80 ronnds, 
bat by reducing the veloeltjr and using a broader cop- 
par rifling band, Its Ufa baa been extended to about 
Ufl rounda After ISO rounds It srooM be neoeaoary to 
raHna tbe gun at a cost of 111,000, whicb is about one- 
feiirtb tbe first cost of tbe gun 

e of the experiments and ronferencea 
'] during tbe past three years be- 
b railway men end rail makeri it waa determined 
to left tbe cooperation of tbe Bureau of BUndards 
of tbe Department of Commerco and Labor Director 
Btnttott baa mtared Into hearty coofteratlon, and ex 
ptrlmmto looking to tbe improrement of steel rails 
will bsnoafortta be made under the joint auaplcas of 
tbe malntMianca of way engtneera the managers of 
toe mil mills, and the experts of tbe Bureau of Stand- 
arda. 

Ike aeey oolBar “Nero," which weot ashore on Bren- 
ton's Beef on July Ind during a dense tog, waa ano- 
caaatoUy floated by the Arhorkle rmnprasaad-eJr 
notbod. Tbe deck waa made airtight, and by means 
of powerfni compraasora tbe water was gradually ex- 
petlad fron toe hull through tbe rents In the bottmn 
WbW toe snip had baen aulBolently lightened, she 
wad palled from tbe rocks by toe united eSorta of 
topB.nnd mlTtgo Teeaela 

flheao Is now nesring completion a six foot stool 
mgtn, which Is being built to eupplement the masonry 
cc^att wblob earries toe Brooklyn water supply from 
Maanan County It to twenty-three mliee In length 
aafl will coat orar 91,600 OOO The present masonry 
oooduU has a dally capacity ot 110 000,000 gallons 
Tbo dally consumption of Brooklyn and (Inoena to 
Idl.'OM.OOO gallons, part of which to dmwn from 
loopl artooUn wells. The new steel main will hnTO 
g eapaelty dally of 66,000,000 piUona. 

Vhat the fltnmlaalloa ot Now York city In connection 
with tbo Hndaoir-Falton Oelebmttnn has been planned 
im b worthy senle Is shown by toe announcement that 
M wUl laelnde 1,600,000 additional Incandescent lights, 
tO^M toe Uflbts, and two faattorias of scarctallghts, 
tha total oapaotty of which IndependenUy of tbe city 
sad prlTste lllnmlnatlon will be M H0,000 can 
'A, dramatic feature will be tha Hgbttng at 



CL&CTftlClTY 
awing bridges across tba main chan- 
aal of too Chicago dminage canal near 81st Street 
will ba operated by electricity 
Aa totscestfag article in tbe August number ot toe 
line Ann Journal dasoribes the artistic passIblUUM 
of olsatriclty both for dacorstlvs lighting and more 
utUltorisa purposes of facile hoapltollty from elautrir 


I at Tbo toast racks to rbaflug diahes. 


alpag tot Hudson from Now York city to Nowbnrg. 

Ma mf omo wbO admires the atatoly trees of tbe old 
Now Haglaad town»-sad who does not^will bo gmtl- 
llifl to Know that tree plantlag to being carried on 
toMntotleaUy on tbe Ibaanebaaetu roads. Tha re- 
at fit H. W Breed, forester ot tbo fltato Hltoiwsy 
toitoalMlea, shows that during tbs ynar sadhig Ne- 
YtoHlMP too, 1M9, 1,1M new tress war* planted and 
^94, Bflto wars mptaead. During fta procadlng 
IMM ttoan bod bam dtatrlbotod among 
Mtoftjr'tmfp*. oost in iMt of agw tress aver- 
sad tbs aywam^ ooat of mabtoB a a ot 
wppjpbftjtopgr tmm 

^|p|j%''p 0 totosp of too eoanaabdatt ot tbe Nani 
tekto^ As eanmlttao wkkdi bgae la ctaarge 
oommatoofttfeto too dtaaorcry of 
by iWtoto U j^simitrtactofl 
iMte lobttd, flag Boy. what la 

^Wttoftst Bigp trap OtsotoA The alga. 

tNMIlH'*' ftA-JoBtoftfl to two 
«B. ftot kp 

■ '#*1^*1^ 19 widto. 


Tba eleetolo nBwsy np Moot Blano to now open to 
tbe public aa Car aa toe Col de Voaa, « 4»6 feet high 
The flrat train took nearly an hour to accomplish too 
Joumay of 4^ miles. Thera are no tunnels and tha 
stespsst grade to lu per cent, some magnincent rlewi 
of Alpine scenery being obuinsbie from the ram. 

Tba Boeton A Malaa Raflroad has bonght the hydro- 
electric power plant at BoaUnaa k'slls on the PemI 
gewamett River, and conccsalons fnr nndeveloped 
water power In the eeme neighborhood 1 he company 
boa large ahnpa In tbe vicinity, and also opemtee trol 
loy Unee, for which tola power will be uvallsbie 

With wary little oslentatlon, the roinmerLlal Cable 
Company has recently completed what will probably 
be a very valuable Improvement landing at Mouhal 
tan Beach toe shero end ot a new cable from Bt John s 
Newfoundland The new line Is 1 300 miles long and 
Is spliced to the tronsatlantli line 170 miles east of 
Bt John's It to sxpe< ted to greatly accelerate trana 
nilsalun 0/ moasagea from New York and southern 
points to Epropa. 

Pew potato would Imagine that on electrical tnatru 
ment factory requires s suit ot expert Jewelers, but tbe 
cutting In specfsl forms, polishing setting aud mount 
Ing of diamonds, mpphlrea, and ruMes forms an Im 
portsnt part ot the work of too General SleLtrlc Com 
lumy's meter factory at Lynn, Haas. Details of the 
opernUons Involved ore deecrlbed In an Interesting 
article by J O Baker In the current Blectrlial Re- 
view 

The inoreaslng nee of electrical energy upon a large 
scale In industrial establiahroents renders ueceasary 
toe adoption ot numerous precanUonary measures 
and It Is to the credit of tbe great Industrial corpora 
tloDS of this country toot they not only recognise this 
thit, but employ special oflletals to give elfstt to the 
safety regulations adopted An admirable article 00 
this subject by Mr R J Young safety Insiiertor of the 
Illlnoto Bteel Company appears lu the Btottrliwl World 
of August lltb 

A fire slant was recently sent to a station ten blocks 
from the eieue ot the fire by a route over 3mi ralloe 
long. A cor of coal caught lire at Ndwardevllle III 
tho station of which has no telephone The station 
agent called Decatur, 100 miles sway by telegraph 
where toe dtopatiher called Poag the neareet stallon 
to Edwardsvllle having a long-dtobtnre telephone The 
Pong operator rang up the Rdwardevllle exchange 
where tbe telephone operator rang the alarm In the 
Are station, and the engine won on Its way only three 
'nlautes after toe station agent reportml Ibe fire 

Rio ds Jonoiro Is one of toe flret 1 apital 1 Itles of 
tba world to be adequately eupplled wllli hydro-general 
ed electric power Tbe lurrent Is trenemittrd st 
88,000 volts from the generating atatinn at a water 
power 61 miles away to a receiving station in tbe i Ity, 
where It to stepped down by trsnsformore to 6 700 
volts, at which prensure It Is supplied to tbe general 
feeders tor lighting and power Tbe general dtotribii 
tion to by means ot four wire three-phase system giv 
big 130 volts to lamps, etc between outside wires and 
neutral— toe flrat time that this system has been tried 
upon ao Isrgo n scale. 

A potant was granted to Mr J H Cunu on July 
ISth for a method of makbig wlreleas signsle selet live- 
ly audible by means of acoustic sttschmeuts A tuu 
ing fork to msgnetlrsUy sssoolated with a mecbsnlnsl 
Intsrruptsr In the sending circuits, by means of which 
tbe blgh-frequeni y wirolsas telegraph current to Inter- 
rupted throughout each signal at a rate correspondiug 
to the pitch of the tuning fork An identical tuning 
fork magnetically aanoolated with tbe rocrivlng circuit 
gives forth on audible aobnd when tbe wireless signals 
an IMorruptad at a rate corresponding to Its pitch, 
tfgnsls bsing heard only wboi the forks st both st*- 
ttona have equal pltehao. 

Tks grant atlvai^lnlug dlatrict of Cobalt has Mon 
tunaiig Its ottoatlon to generation of power by wntar 
on oocoont of too high oost of power due to the dto- 
tonee wbhih tori has, to be eonveyed Tbe everege 
cost of power hlthotto h« been |176 per horse-power 
YMr, iOQia intoto psylsfl ■■ oinch m 9400 A 
Ctoat offtto itos bean mode at tos head ot Inke Tsm 


n OoboiB. whan fhore to a tone water power avail 
I, MM a-MrUNtostoetrle power ptont to being 
■ ■ “ * will be POBveyto to tbo mines. 


The mnalolpal count II of St 1 
to name the newly InaUlIed municipal laboratory after 
toe celebrated Ruseton blologlet MetohnlkoS, who to 
at preoent connected with the Pasteur Inetltuts of 
Parts. It win niornover found an annual nrix* of 1 000 
rubles this to be known os the Molrbnlkoff Prixe and 
U Is to bo swarded for the best work In biology 

b a raooat lecturo before the Society of Arts Kyde 
gave some dclalls concernlug tbo present condition ot 
the manufacture ot artiflruil uitralue at Nutodden, 
where Urge quantities or lalclum nitrates are pro- 
duced and sold In competition will, nitrates from 
Chile. The annual proiluillnn of nitrate oC soda In 
Chile Is 1 800 000 tons In 1920 tills may be expet ted 
to be liiLrcoiied to nt least 1 000 000 tons At tlie Hsroe 
npoth the Norwegluii production will amount to about 
7fM)0n0 tons or only 12 per cimt of tbe Chilean Mean 
while of course other rwXnrlcs ma> tic estnliltobed 
whlili win largely liitiiasi llu lotol iirixliirtlou of 
iirlintlal iillratea Neverlbelees Hyde does not fear 
competition In view of the iiinatant Increase In de- 
mand tliroiighoui the world l<'rnm experiments mode 
III various countries It may be concluded that nrti 
flclal nitrate Is as good a ferllllxer as Chile saltpeter 
and on some lauds a better one 

The age of a neh can be determined with accu- 
laiy by Inspection of I lie otoIlUis or bony concre- 
tions which nro found In the auditory apparatus 
Tbeae ulolltbs Imrease In Blr« during the entire 
life of the flsh eai li year odd Ing two layers a 
llght^lored nne formed In summer nod a dark one 
formed In autumn and winter The alternate layeni 
are sharply rontrusted and very dlatlnct so that thrre 
to no dlflliully In counting them The number of 
pairs of Inyira Is equal lo the iiiinihcr of yi an tho 
Ash has lived Ily I his method Wallaie has mode an 
Interesting study of the iltolributlnii of Ashes of ths 
plslce species over varloiia sea bnltonis according to 
age In this way the rapidity nt growth of fiahea and 
the HTert of Hsherlcs on the population of the nea 
ran be determined 

The new German exiliauge professor for Columbia 
University Is Ur Karl Ruiige of Gnttlugen Gerumny 
Prof Hiinge was Ixirn at Hreiinii In IHDC stuillc>d at 
Munich nml Herlln receiving the degree of doctor 6t 
philosophy nt the latter Institution In I88II Befora 
hto apimlnlnunt nt Giilllngeii he waa professor In 
tlis TeihiiliBl High Mrhool ut Hanover He bus on 
(Xielleot coniiuaJid of Ungllsh Dr Ruiige n Arst nrlgl 
pal work was In pun mnthemntUs and he early ob- 
tained a high poBlIlon umutig Geriiiun iiiulhi math luiia 
Of later years his liitercsl has b(>i u more- largely In 
ai)plled malhematha Hu has. for liieiance mode Im 
|H>rUnt InvestlgatliuiH in Hpeilrum analysis and In 
aatronomliAl and nniilicul r«)sear(hu8 Ills most re- 
icnl BjiiM lolly and one upon whli li he will give n 
luunie Hi Columbia la thi Btuily of graphlral methods 
111 pliyslial and tei hnolnglral res* arch 

By using the soiiiidlnRs shown on thi Admit altv 
iharlB Prof Pilwunl Hull lins ill iniuiHtrali'd lint u 
scries of laolmllili miiliuirs 1 iin lie ilrnwii show lug 
the form of Hie (hiviii IhiI In this wii\ we inn deter 
mine the margin of the 1 iiiilliii iilal ahelf whlih breaks 
off Into dnp walir niiir the imifalbuiu coiilour, oa 
nlso the 1 liannels of Ihi huIiiiii rged rivi r valleya wbli h 
traverae It down to ihptlia nf about 1 non fallioms By 
this means thoee of the Fiigllsh Channel River and 
those of the liolri thi Cilroiide and thi Adoiir off the 
I oost ot Pram I also rhosi' of tho Cunt Ira Aroso. 
Lima, Douro Mnmkgo nnd Tagus from off the toast 
of Spain nnd Portugal have been determined Tho 
extstencu of these channele, formed by erosion under 
land conditions ludliatos great ihsnges of leiel In late 
Tertiary tliuos resulting In the rllmnte of the ‘Olo- 

Ths Mdstanoo of a rich raiiiia In the sea proves 
that the salts contained In potash wnates It sufllrlently 
diluted are not Injurious to Ash Novertheleas It has 
frequently been observed that If strong suHiie solutions 
are dlsrharged Into streams, the salt Is distributed 
throughout the water very slowly In some lasM a 
strong nillne • urrvnt, sharply distinguished from the 
rest of the Hi ream, porntols for several mllso. and 
may destroy either tbe Ash or tbe organtoma upon 
which they feeil Chemical purlAcatlon ot tho waste 
waters ot the potaah manufacture has been at- 
tempted In the Mebaer methods the waste water 
which rontalnn a large percentage of magnesium 
chloride Is mixed with lime which preclplutee 
tbe magnesia In the form known os Borel cement 
This moss, mixed before setting with Inert sahstaiices 
mv be used ftir Ailing tbe voids caused by the ex 
trootlon of toe potash aalta. or solntlons of magne- 
sium chloride nay be coneenlrmted to a strength of 
fnwr nblennlaa Of water In wbirb rnndllton the salt 
takes np two additional notoentea nf water and mnv 
thareflon, be uaed In dehydrating additional qunail 
tlea of aolntlon tons prodnclng a pasty man wblob 
to SOBrantaat tor tba fliltog of votda. 



MO 




I he extraordinary pbotograph roprodneod M tb* 
fr 1 1 pise of the present laane shows the result of 
(I r th( most tremendous collliloss in the history 
r (II I ivlhstlon that roncortlna 
Ilk r nei I (riiinpludup steel plating 
ml frain m repH “tills the elfe t (< 

I hi Iloe h I I k hy a Hluamer weigh 
Ink B«i II Muuaaiid tons anl mnring 
thioiigli lilt water probably at not less 

II n lwel\c knots an hour when It 
inehed squarely Into the side of an 

(\en huger vessel weighing Sboul 
twenty five thousand tons and Itaelt 
moving at a speed somewhat less Tha 
energy of the blow struck by the 
Kloilda wss not expended until 
thirty feet of her bow bad been crush 
ed and lammed tightly together into 
a space of five feet But with this 
dramstlr pi turn before us telling Its 
own unmiHtahul le story It Is needless 
to m imply words by way of deserlp- 
lion 

It was during Ihi k weathei on Jan 
utiy SIrd 141)11 that the steamship 
Repiibll of the White Btar Mne 

was feeling her way past Nantucket 
lightship when suddenly out of the fog 
loomed up Ihi. how of ibe rioilda 
SO riosely alwsrd that nothing could 
be dons to avi rt tin olllalon Tha 
blow waa delIVLrol squarely amid 
ablps The kloridBH bow iruahod 
through the side plating of tha Re 
public snd entered the engine room 
tearing open a gaping vertical hole 
which extended from the main deck 
down to the bilge The aubsequant 
history of the disaster Ineludlng the 
call for help by wireless and the 
speedy lasiue of the passengers of tha 
Republh needs no repetition here 
Ihe gisdual giving way of the bulk 
heads of the stilikcu ship sealed her 
fats and she now lies In some four 
hundred f<ol of watd Thanks to the 
alaunchnsss of the onstmedon of her 
rulllslou bulkhead Ihe Florida si 
though thirty f^^t of her bow had been 


ktM teiitr 

th^lsMfkwMateMgM) W Obt i^tikWi lar ttis Up' 
fUnf nhd tho ttMti urtn iRgdik 'PM'wiibr 

awarding of th* eoBinot, tattsr driirand at tHb Morsa Ited, hi hms wd » ka^ 
days thna In ftfs days aBar kaginaing nfdhd 


way to New York undrr her i 

steam 

To those who went down to 
Bush dorks In South Brooklyn to I 
a look at the Florida it seemed 
though the lerriflr impait of the col 
lIsloD must have strained the ship so 
Severely as lo neeeesllate many months of esreful 
overhsuling and repair Several weeks elspeed Indeed 
before the owners rasde sny isll for lendirs for the 
work or repair whkh Involved the (onstruition of 
an entirely new bow on the voswl fhe contisct was 
let to thu Horae Diy Doik and Repair Company who 
agreed to < ut away the old wreckage and build a oom 
pletely new bow In lbs 
extraordinarily short time 
of twenty four running 
days sn I for the aiim of 
t3» rOO The nearest com 
petitor ask«d for thirty 
tour days whIU rnc. eon 
traitor considered that to 
complete a job of thle 
maanltuda would require 
fifty six dsvs 01 two and 
one third aa miiih lime as 
that In whUh the Job was 
aitually dum 

It has been a matter of 
(ommon helUf on lie i art 
of tbs public that Ainerl 
can Bblpyarda are unable 
to turn out work at the 
apeed which obtalna In 
foreign yards There was 
a day when this pisy have 
been true but with the In 
creased i xp< rlem e the 
better tools snd the splen 

did nlssts whi h Ism 



■tan first, snd at dm sotopk 
woiknan wars eottlBg throngtt 
msinhig portion of tho hall tNnHhn 
wstorllae down to tho kool tkn 



plating and the decke from the rail down to the wate^ 
line the general line of cutting being about two feet 
aft of tbs tarlhsst point of dsmags Telepbons and 
telegraph were meenwhlle busily at work and wblls 
tbs wreck of tbe bow was being cut oft the mills were 
furnlsblng the new steel frames and plating and a 
new steel stem pleoe was being cast by tbe New Jersey 


r MU w jnfik' 

■sTcntjBvs doQsrsi 
Tbs next step «u to loiMr tkgtefi- 
ing dock, fiont tiM ^ 1 ^^^ 


the DOW frameo srsetod the riveting 
ot tha pIsUng begun snd so qnlokly 
did tho work proceed that thlrtOM 
days after tho lifting oil of tha oM 
bow tbs ship wss floated eat of the 
dock with tho pUtlng in pluw rivstsd. 
snd painted to sonia distuea ahors 
tho waterline Leas than two wooks 
later the Job u speeiflsd by the oa»< 
tract was oonpletsd with the dacha, 
rooms sad ali fittings in portion 
It was dene within the oontnet tUts 
ot twenty fonr days with a mitgiB 
of a taw honn to tparo 
Bstors ekalnc rafsrones dtonld ho 
msdo to the curious fhot ■■ shown 
by the photograph that the forsoastta 
dock was not omshed tegsther Uks 
the body of the bow bolow Bvldsot 
ly St the Urns ot collision tha top deck 
of the FlorhU stood s tow ftot 
htghor sbovs tho wstar than tha top 
ot the Sid# plating ot the 'YlepnhBe*, 
and. as the ship ernabed Into tbs 
*Tteiplibllc" hOr forecastle dock mndt 
have reached ont Intact shove the 
main deck of tbs Rspnblic' Ifhan 
tbs two ships tors apart the thirty 
feot of projecting deck of tbe •l1o^ 
Ida broke snd bent over with Its own 
weight snd bnng down In tho goal 
tlon shown In the engraving Our 
thanks are due to Hr B P Hons 
general manager of tbs Dry Dock Company tor photo- 
graphs and dau used In tbs preparation of the preos n t 
article 


In the early part of tbe present year the Frsneh 
Academy of Sciences dieousaed a oommunlcattoo in 
which It wee aaaerted that tha human body emits rsdl 








K|r4t Ifhleh. fi* WOMRr an niMfr pn«aeUT*, h* la 
liMi |Mkk moat of hia lima to aa Invaatloa wbloh 
N^taaaK oanUort th^ iw a t a rt thlac ha haa artr 

tka *ma of adtoOB la aaao oUt oa th the popolar 
■dlHI katanelpanr efith alaetrloltr, tha wide ranaa of 
fta AvhBtMk InproemiieiitB In talaaravbj, talaphonr, 
wi,llghMBS frlaotpally aoaearaad wllli Utfenl- 


pradaMUea af tba moMi, hnt tha deatgiia eahmltted 
hr arehftaeta ha bad amideyeA did not pivre adapt- 
ahla to tha aratem, and it waa found that there waa 
a srowliia demand for alaata houaaa. Mr Bdlaon 
therefore aat hU own asglneara. Meaara. U J Hanna 
and a> B. Blaall to work eselualrelr upon the develop- 
ment of the concrete houaa plana, with the reeult that 
under their direction an extreordinarllr adaptable not 
of molda hao been produced 
Hia oompleted “form” for a alnsle houae may re- 
quire aa many aa five hundred different aectlonal 


trie llcht wlraa are of wood or metal making tha 
houaa not only watar-proot and vermin proof, but 
pranUeally llr»jnoor, reduelng If not allmlijatlilg ln> 

The foundation and cellar floor ahould be laid aome 
daya before tha « eight of the molda la put upon them 
Tba latter are then amemhlod complete from cellar 
lb roof, and the apeclal concrete la cimveyed from 
large mlxera Into a dlatrlbutlng tank at the top of 
tha house whence It flowa to every nook and crevice 
of the molds by gravity until llm form Is full and tha 
GODcrete overflowt at the h9> 



MH oaJoUnt of that myatariona fluid, hut hia pr«» 
mt worh in an tar removed from delicate elaotrloal 
MTlcea aa monolithic masonry Bven more wldaly 
known than bis electrical devices are Mr Bdlaon'a 
Invaatloas of which tha principal uae ti the nmnae- 
maat of the people, the phonograph and the ktnate- 
icope, the termer of which, considered by itself apart 
rmn im commercial or industrial value, remains per* 
htpn the moat wonderful machine of all, but Mr Bdl 
ion now goee on from tha amoeement and recreation of 
the mamiia to the amelioration of their material aur 
rotmdlngs, and thareby to increasing their self respect 
rhla, aa Hr Bkilaon aaya la surely worth doing, and 
In Ita Intended effect In the betterment of mankind la 
truly mora a pbilantbropio than a commercial under- 


sp deatgned tbdt a doatn houisa In a row may bo 
built on the same oelinr plan, the flrit floor molds 
being dlapoanble in teveral diffbrant ways, and the 
second ilMr molds Ukawlas, so that no two houses 
of the doeen need be alike, thus avoiding monotonous 
uniformity of abearance 

Tba typical honae shown In onr Illustration baa a 
floor plan tSalO feat. Intended to ho built on Iota 
40 1 60 The front por^ in 6 feet and the back 3 fast 
wida On the flrat floor in n living room 14 a 33 z 
feat high, and n kltcban 14s80xBti at tha back 
From tba oorner of the living room a aulrcane leads 
to the aecond door uoutatning two roomy bedrooms 
and a bathroom 7)^ xTH zB tMt. The third floor con 


Inking. 

The ultimate oUect of tho preeent Invention la no 
lean than the provision of a means whereby indl- 
rldual workingmen’s homea— artistic, romfortablah 
HUdtary, and not monotonously uniform— may he 
tamed ont In anoh quantity and no obeaply that their 
rant inclidtng car fare to and from the taDanth 
work, will not azceed. nay nine dollara a month. 
Mr Bdleon bopea thereby to depopulate tha swarming 
twMmenta of congested cltlee, and provide thslr aeon 
paata with turroundlnga morally, mentally, and phyal 
cany mora healthful 

Kalnforced eonerate la the material adopted, and 
by Mr Edtson'e method, after the erection of ault- 
aUla molds, aa entire house, including walla, doora 
root molding, comlcea, hnth and laundry tubs, la 
'Tionred" at one opemtlon, much as one might aqueaae 
paint out of n ocmpreasible tube and leave it to set 

Rumon of this Intantloa have been In the air for 
ipme Urns, and have ban racaived with more or leas 
locrodttllty or deiiaion by tba tacbnlonl press, but 
Mhorlmanta upon a practical seals have now ranched 
i ataga of progrena at which Mr Bdlaon is confldent 
it oltlmate succeaa, and permiU the present authentic 
l«aerlptl«n 

M^ BdlBon'a flrat Intention waa to hnlld a two- 
l^lly bouts, and eoneiderahle work was done in 



■eraK gf teat of cravity flow of i 


tains two large low attic rooms but eeth room baa 
large windows, providing an abundance of light and 
freoh air A cellar Hft feet high extonda under the 
whole house, containing holler, woab tube cool bins 
etc. 

All the moldings and decoratlona are cast in the 
concrete, and not appHqed as hitherto in concrete 
work Our llluatratlon shows a typical piece of deco- 
ration with the mold from which it won cast, ewJi 
decoration molds being of course, changeable with 
each of a row of houeea built 

The inilde walls require no plaster llnlfb the spe- 
cial mixture used leaving a perfectly smooth aurfoce, 
which can be tinted as desired Only the doors and 
window framea and the pipas for watar, gaa, or eleo- 


The mixture used la much more liquid than usual 
concrete, in order to obtain free flow. In spite of which 
there ia no aegregntlnn of the material or settlement 
of the heavier iiggregate One nf oiir llluatratlona 
shows a wooden foriii or coudult of only i luchea 
square sot lien whlih hna been coraplctuly filled with 
concrete poured only a burketfiil nl a lima Into the 
highest end The iimirete flowed down 8 feet, horl- 
Eontally 84 feet up 4 feet horizontally again IS feet 
and then up over J feel to within a font of where It 
entered entirely by gravity and on (he board at one 
side of the form being reniovud when tlie eoucreta 
hod set showed almost perfect uniformity of the nuo 
terlal This la a mui It mnro rxlrenie test of fluidity 
than the material would be subjected to In the pour 
ing of a bouse from the lop This result Is obtained 
by the mixture with the rnnerete of a special colloid, 
Which for the present In Mr Rdlsons secret 
The latter thinks It will be possible to asuemble the 
molds complete In four days to llll the form with 
concrete in six bnure and after allowing six days 
for setting to remove the ninida In another four dsya. 
A complete set of inolde would therefore he occupied 
for fourteen days In the building of one house or 
would be avallablu for about 21 bouies In a year, but 
owing to the Intenhangeablllty of parts Mr Bdlaon 
eatlmates that with six complete sets of molds 144 
bouses may be built In a year 
The greatest rare Is taken to make all the mold 
sections inInn hangeable a special muebjne having 
been designed to plane them uniformly and all bolt 
holes In tboir llangoa lieliig drilled In leinplet Hurb 
are the flnlsh of the mulile and the nature of the col- 
loid concrete that thoro la absolutely no adherenre 
of the latter tn the former The marks of the joints 
between the molds are rarely traceable on the fin 
lehed wall and the molds may bo used over and over 
again Indeflullely With the preeenl use of wood for 
forma It Is bIuiobI Impoaslble lo use the latter over 
again owing to breukagu and adhesion and It Is coal 
of the wood that renders the expense of monolllblc 
concrete dwellings prohibitive, 
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AiiuLlidr (f«st ckuM aCTrad tijr Ilf BUIaoii'* ■yttam 
la therefore that of oonaarratleii of naturml raaodroM. 
any rxianalTa uao of coaereta wttb wood forma caua- 
line an actual waate of wood, and matarlmlly aaataUBc 
the much lalked-of daplathm of foraat reaarraa 
(>nc rorapinte aet of molda will coat about tSS.OOO, 
and the aoieaaorr marblnery for mIxIUK ranvejrlnR. 
ct( another 116 000 no that a large lapltal will be 
required to Imlld houaea In thla way but tbia Mr 
Ediaon conaidera an advantage taking home building 
ont of the handa of Irraaponalblc Jerry” bullderi look 
log only toward the quick aale or rental of a bouae. 

Mr Kdlaon Uilnka that the coat of aueh a bouae 
Bh that deairlbed will be about tlJOO Including ma- 
terial!, labor liitoreel on plant, oomplota ready for 
occupancy with plumbing heating and lighting fit- 
tliiga rhla prime loat nut merely makea low rootata 
poualhle but platoa the ownerahlp of a borne, at leait 
uinii ihe Inetalmnnt plan within the reoeb of any 
thrifty workman 


T1m> Alienuoii or tho Oolora pf Flawen by 
rnldvailoa. 


In general all the flower! of the lame apeolea, In 
the wild Htute have the name color For etiarople, all 
plants uf I rowfoot or butterinp and dandelion have 
yellow flow* re. In a tew epnclea different colora are 
found I- or oxainple the fluwers of the milkwort 
(Polpi/aia mltrarl*) niuy be blue, violet red or white 
Mui b greater variation la abown by cultivated planta. 
In Ibeae Iho varlallon of loliir of the flowera appeared 
long ago blit In n-cent yenm many new colora have 
been produced whlih had either not hitherto been ob- 
aervod or whb h If (luy did appear ociaalonally, were 
not eeloctoil for preeorVHlIon and development The 
lInrItuUurUl! of the prceenl day carefully obeerve and 
endeavor to 8x every new shade even If It ia not par- 
tUularly beautiful, for the desideratum la novelty, 
and ihero la no lolling what will plcoae the popular 
laNta nut In these attempla to obtain new colora In 
flowers, the propagator la entirely dependent npon 
the Innate predlaiKWlllon of tbn particular apeclea 
with whlih he U working lie lan hy no means ob- 
lain eiery dealrcd color In the following akntih will 
he mentioned flrat s few loica of speelea In wlilih a 
ralor has been obtained which was fomitrly eonsld 
cred inipoasllile Some other uxaniplea will he ad 
duiMl lo show that In (ertnlD spot lea a great many 
new colora and sliadea but not all colora have been 
obtalumi Pliially a few other caaea will be quoted 
In whlih the flowirs of a sixxles have shown llllla or 
no variation In <olor during many years of luUlvatlnu 

A species of prlnirase (/‘iIpihIo mnuliH) In thu wild 
aUte always has lemon yellow flowers which vary only 
slightly In llnl rnlllvutlon hna produced both lighter 
Olid darker shades but uni II reiently uu color but 
yellow Heme It was the more surprising whsn a 
few years qgo a pure blue variety was produced, 
which hoB since retained lla general color but has 
developed all ibaden from the palest sky blue to tho 
deep bine of Ihe cornflower Tbe Chlneeo primrose 
(IVlipsia flHcntlM) when culllvated In Ihe garden 
boro until recently only red and white flowers. In 
IhiB aiieilea nino other ixilora have latel/ been pro- 
duced, not only violet but alia blue though not so pure 
a bine ns that of the aiMS-lee flrat mentioned Anothor 
example la olfered by the gladloliia wblih formerly 
Iiora only while and rod fluwers but has recently 
developed a bliin-flowering variety A case of a aome- 
what different < hararler la preoented by the asters, 
which have long shown a great variety of colora but 
In whlih recently a great many new shades have boon 
produced Including Some which would not at one time 
have been considered beoullful, for example copper- 

Very niiiiirrons on the other hand ore the apeile* 
which heve long ihown great varlallon in color and 
have recently dcvelbped mnny new ahodea, with the 
exi-eptlon of blue Eispecinlly lonsplcuoua In this con- 
I Cl thill la the dnhIlQ which la now found In every 
color ixippf blue although many propagators are mak 
Ing ennii-st ifforls t« produce a blue dahlia, which 
would bring great profll to Its originator A blue 
mrnatlnn would bo equally valuable but It has not 
yet been prodiicod allhough tho colors Of camatloua 
bavn lately been enriched by insny new ahadea. The 
new varliMeg uf csiina also show great diveratty of 
color liii hiding nininst pure white and a beaotlfnl 
light pink but a blue lanna hsa not yet appeared 
In Ihe begonia not only blue la lacking but also all 
stiadcs from red to violet KlniUly, wi may. meation 
tho variety of pi>ppy < ailed the Shlrlay which Is great- 
ly admired (or Its ploy of color Hors, however the 
color! range only from white to rone and vermtHon 
Blue and violet colotu an- completely wanting apd so 
Is yellow which Is very cimimnn In the begonia. 

Other gpeides which have recently prodooed mangy 
nfur lenss. with the exc^llon of blue, Inelndot 
Fomnonluni, ScalioHS. rnlraolarla. AnIIrrblnum lllrs- 
^Us JMsps (Four O’clock or Marvel of Pam), h^tyi- 
jftpdia, tnunortgltas, and some specIsS'Ot Pblog and 


oodetu. Tho 

heioag ia thomas oatacory. t«tti»tnrWI«l|^dMl 
tbraa Sowars whkh *ra dsaortbad an htaa In iMdlk 
man’s eatalogttes are Bet port bliM. tet vlalai Ufj # 

It sheiild bo ohasrvod, furtharmora, that anutag ipm 
claa which have prodnoad many naw oolon, the^ am 
Bame in which the color yoilBw la waatthg; This Ji 
the ease with aome apwilia of larkapiir (OaljphMMt 
oiwHt and D eoaaeUda). wUh DiolUkut VaddmMgM 
and with tho verboaoa asd Oarltiao. 

Finally, tbm aro meal* whitdi. notwUhfltandlBg 
many years of eultlvatloa, have ahown lltUa yarlatlen 
io the color of thalr flowera or have pradneod. only 
now ahadea hot not now oertora. Among Ihaat ar« 
the fnchalaa, whioh shew only nrions ahadaa of red 
A bine or a yellow ftwhala woold be a ourlpalty An 
ether example la fumlabed by Cyrlmwien yevMcaai, la 
which many years of cultivation have only ohaagod 
the origliuU ocSor achatte of a darlt rad throat and n 
wMto or tdnk tip to far aa to doepan the rod throat 
to orimaon and ahneat to violot and, on the ether hand, 
to eOaca It altogathar, producing a pure while llosmr 
Quits reoantly, howaver. an approximation to a yallow 
has bean obtained hy tho prodoetlon of a saimo^nk 
cyclamen. Similar oaaeo aro fumiahed by tha Alpina 
lorgiUmMiot In which merely tho ahade of tha orlgl- 
aal blue color has bean slightly altered by oultlvntlen, 
and by tha marigold (Toprie!), the colors of which 
vary only tram yellow and oranga to brown 
From the foregoing remarks It la evident that, al- 
though very many new colora have recently been pro- 
duced by cultivation In the flowera of numerous ape- 
rlea of plants, the production of these ohangao la en 
tlrely dependont upon the original pradlaposltlon to 
variation poosaaoed by tbe plant Without theaa tend- 
enclea to variation, no new color can be produced, 
either by the gardener or by natural aelectlon, tor it 
there Is no variatloo, selection la Impoaaible— Trans- 
lated for the e 



ItMild aUdyg an (omihC’-ai... 

peadlng eloaaly to the oompoonda NalC ah# NaU* 

us, »«-««« s wfSr. 

Aa tS paria of metalllo aodlmh, wAMli ir'« 
tlvMy choap, set free S» parfa et thg gui^ , 

aUa potamimn. thla reaction may ha mada ttrlg 
of a practkal method of prednglag potamtawk, 1^ ' 
form of a rich alloy 
Aif nut be exeluded during tha opan^ 
thla Is condutad niidar mattad oaomatnlai 
tho temparaturo cannot bo ralaod afmVo 400 
the yield of alloy to dlmlnlahod hy noottoU wtti; W 
tepnrIMM of the parafBns. In the lahpratojry ft' hi 
praforablo to operate In a vaontmif the metal aad 0(^0 
hoing placed In a strong retort of Joan gimik 
ronnocted with an air pump and baatad by fld oO 
Ijstb. 11 parts of polomlum and 4 parta af pare pad 
perfectly dry canstio eoda yield tha alloy NaKt. Tte 
same alloy la roduced when 7 4 parts of lodinm aro 
mixed with 18 parta of uutlo potaah oontaintag Id 
per cent of molaturn. and (he mixture la huted to 417 
deg. F , while 6 6 paru of eodinm oddod to 8 parts of 
potash and heated to 881 deg F yield the alloy Half. 
Tbe alloy NaK, la made on a larger scale at Clavanx. 


etna The prodnet contains 77 per cent Of 


Oonsnl Albert Halstead, of Birmingham, reporta u 
followa concerning applications for patents in the 
United Kingdom In 1908 i 

Aix-ording to the report of the Comptroller-Oeneral 
of Patenta patent appitcatlou In tbe United Kingdom 
In 18U8 numbered 18 608, a decrease of 410 from 1007 
of tbe total 571 were from women and 1469 from 
abroad the United States fnrnlsblng 571 of that total 
and Qennaiiy coming aet-ond with 816 

The greatoet number of appllcalloua made In 1608 
were In conneiUon with locumolton whkh, the Comp- 
troller oaya was due to the i-vntinued Interest In mo- 
tor <ars and allied aiibjecta A great though smaller 
activity wM shown In connection with wheeta, efforts 
being ihlefly dire* ted toward the provision of an sully 
detacbable tire-iarrying rim, while many appUcatloos 
dealt with valves for internal-combuBtlon engines In 
ventiou! relating to road tarring machines, eompoei 
tloni for treating the aiirfacca of roads, and l^ll!t^v)l 
lector fittings for motor lara to abate tbe dust nutaance 
showed Increased Interest u did tools for tbe repair 
of Hutomobllea on Journeys On the contrary, there 
wsi some neglect of hors»drawn and railway vehicles 

Many Inventors occupied themaelvu with flying 
niavhinva of the heavier-UwD-alr type espeotany In re- 
gard to their automatic balancing and faclIltlM for 
manipulating the varlou rudders and pUnaa. Again 
patent! In connection with tbe mauufactnre of artlll- 
cial illk showed on Increased activity in an Industry 
which (be Comptroller reports to be developing It 
may be uld that artlflctal allk manutaotored by a 
new patent prooen la one of the new thipmenta from 
Birmingham to the United SUteo, and apparutly a 
growing one 

The subjects of ahort-baae raaga finders and «yw, 
perlacopu for anhmarine boats, autotutlo railway air 
iioJa, and ayatems (or giving fignala In tbs tooomotlva 
cab. u well u a controlling apparatw for stopping 
traiu which have reached aa axceulve apead, were In 
evidence In patent applluatlona. Froeomm (or the ra- 
generatloa of waato rnbber and tbe ayntbatlc prerfoe 
tlon of rabber or ruhtwr-llke prodneta Utmod an In- 
teruting future of the patonta of last year. New 
method! of ualng tangiten sad ether refractory msdola 
tor manufacture, by working them In oomhlnattai 
with ductile meUda wUcb are afterward remorad hy ’ 
heating tha finlabed grttoie, alw attraotod ottoatton, 
white tha atropplBg of flaxibte rainr bMu 4a la Ind^ 
catloB of tha way In whioh tha idu of a ufMy raaor, 
ainea itt dOMopmat in tha United Btatag hu baan 


patent and daal|pa *<>4 of 


Tbe practlul method of aerial photography bu 
; bean soughL Very aucceoafnl ruulta hare baaa 
obtained In experiment! with kites, which wan yt- 
cently made on French naval vesa^ by a lystem de- 
signed by Oapt Baconney In the opening artiete ot 
the current SnmjKMgar, Na I7M, thla ayttem la de 
scribed The rapid advance of thooratlial sclenea In 
general, and et theoretical electricity la particular, is 
nwriy u bewildering to the phyalolet and ohanilst, 
who Is not Investigating electrou and Ions, u H la 
to tbe engineer Tbe old notlong we are told, are anp 
wrong, but they must be modified in the light af n> 
rent reeearcb A general expulUon of tbe problem ot 
tbe conduction of elertrielty will theraforo bo wat- 
cuned Bucb an expultlon (a cautlom guide and not 
an Immatare theory) Is given by Prof. J Keantga- 
berger Mr B. F Lakes idmirable dIwuaalOD on tho 
Oxbydric Proceu of Outtlng Hetala la oonelndod. T» 
teresting In tbe llgbt of tbe recent Introdnetloo Of 
tantalum and tungsten for lamps la Dr C Richard 
Boehm h article "The Foreronnera of the Metalllo P*I)a- 
ment Incandeacent Lamp ” Marta Portoa'a Ireattea on 
Canning and PTeurvIng Fruit la conclndad- Baoont 
diieoverlea have filled up to a great utant the gapa 
Id our knowledge of Palwolttblo man. A gtnaral ra- 
view of tbe preoent atatu of tho aabject la gtvon by 
A C Haddon Atmupberlc dreulatlim la dteeuuad 
by R. K Btnpart. Tba first of a uriu of artlelha ea 
Imitation Anns and Armor and how they are madp fa 
presented. Arthur Watson writu antartalnUi|lp oa 
Conjurera of the Rut, and deivu up many a bit at 
historical maglul lore. Experlmenta have lately bofaf 
mads fay M. Blum with a elmple apparatu deidjpied 
to demonatrato tbe rotation of tb* oorth on (ho pfau 
ot oeetllatloa and support of a elmple pendulum, Vha 
uperlmenta are eommarlied by J J Davfa and' It r: 
Purday 
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ttta< faifa her tf ffartf fiii fa d ^| J» d- ' 


AmoUmI faSeerda ef RaDeyte CaUeS. 

Andrew a D, Crommelln In an artlola oa pm 
peeled Batura of HoOeyta Oomet" la ^efanoe P^jwmpei 
(Loudon) favu eiL iatefeating acconnt of thn^fa^ 
obaermionrof thta ^ wSiU mttn *t 
ct abdut jttn. ^ Ant dpflhtto ra^pH thfat 
oomet to cram <3IMn8i dtheitoru tfag MfifnrrcA 
dtomihed to « 4, c,. Ute urfani appuntodfa ^ 
thfa ttote up to 4hgt 4f UTt fafanmorf 
oaratefa deoeriheA tojOhtoa than to pnrapa.' 

«hte<Mh tha em m te ri rt to a ttea dhfart^ 
eu raoorU haoimpe they •imapAul Alltel 
htoMeofa h^ thalr ooutorifam to Qia>to, 
oofaite weyu ffabtemdowhettwen flteto Wk 

ta’tho wut the appumnu of n oufaid';i|" 
oteien and Mite 

. « ptefaMr 1 . 




mmatm wn wf^ktou. 

kt tM flcunmo AxauoAii 
" ^ INb Mnw vf Ui* Setnmna Ammuoah. 
ulks U Iw MB VM ft (eoiiiftftltiM to nduoft tba 
iftiillftht refiHtoA eft ynter, eo u to onoMe 
•toet teekft iTttf ftftdw tbo wfttor atieftd of 
Idi*t whtai hftft boHi nflected br water 
•ftglft ftot Tai 7 far from 17 def. U partly 
^ wtU tbareforo bo rodncod Ip intopaity 
jftftrtnd tbroogh a tounnalbw properly hdd bo- 
~J!M «•< Idtfit wtaloli oeaiaa fnan a mboiariad 
|iwift oaally tbrooifh tbo tounuallne bold In 
1|C piMttfoB. wbkb eatlasnlaboo tbo rodaotod light 
ft pftB fttll of water and a ouboiarged atone, 
liiiiirlinatit lOTtry aorcoMful, bat praoUee alone 
fft!ii4 oiunr how tar the principle nndorlylng It can 
t| bwMntfnlly appned to the deUcUon of rooka aub- 
tft rOftgh water and obaenred trora a moving 
''tiM/ftador varlaMo aaftleo. A Ntcol prim would 
^htnillly prove more uaefnl than a tourmaline A 
mw df toarmallno, out parallel to optical azla. coata 
AStiti llAd. A Nlool prIam, 8 mllllmetwa agnate, 
ddftta liAO, Both can be had from dealora In labpra- 
t^rf apparttaa. OuaxatK Hmnaon. 

Oofta Blcft Btftto OoHago. 


IVjtN Sdt^r et the Souunino AwRaioAM 

la unlvoraally elnaalfled aa cbaln, aheet 
And: ball, of pravalenoo In tba order named, but aa to 
bpli lldktntftg, the recorded Inatancea are ao rare and 
^Idptl^ablo, with no evidence of Ita electrical nature, 
t t)ta IftcHn^ to any that tba information la not auffl 
olpftt to enable one to form even a belief, much leaa 
ft Judgment, and leant of all to formulate a rule re- 
ftAoctlnglt 

Tbalft lightning baa, perbapa, bean aa thoroughly 
■ftidted and explained, and la aa well nnderatood, aa 
•fty of the other great phenomena of nature 
With reject to aheet lightning, t thlnh the caaa la 
akoge^or dllterent Thta deaignatton la given to that 
dtitnaad Itlumlnntlon, beat aeen at night In heavy 
bftttka of clonda at a conalderable diatamw from the 
ohaerver, and aald to be nnaroompanled with thunder 
I have long donbted the exiatnnce of aheet lightning 
•a ft form, having conclnded that It la but an appear- 
ance, ft ralleotkm, of chain lightning occurring behind 
ft otMd, tba chain throwing ont a dlffnaod Ilium Ina- 
ttOD, at may be eeen from the tongue of an eloctrie 
hiadllght of a locomotive on a foggy night 
Ky flnt and groateat reaaen fur coming to thia 
cOhehndmi la diract obaervatlon. 1 have eeen in 
awall elonda, concnrreoily aheet lightning tllumina 
tipn ftt one edge and a tongue ehoot out from the 
otbir In ancb eaee, the obccured end of the chain la 
ftOhMwhare on the upper aide of the cloud, and aa I 
bftvo Oboarved that the center of the Held of the dif 
fuoed Illumination le directly oppoalte the vlalble 
toigiN on the other edge of the cloud, 1 think wo are 
JOfttUIed In eaylng that If the cbaln la not the cauee 
o^ tbio Utumlnatlon, It la naverthelaaa aueb an accom 
ppajhieat aa flnda tharein a fall explanation 
AftOthov raaaon which haa led mo to coooiude that 
itwOt lightning la hut an appearance, a reflection, 
CNgi the chain, la, that the lllomlnsUon always ooeura 
aa' the upper aide of a cloud at a point out of view 
oi the ohoarver, and ho aooo only the roflootlon nt 
the itargtft et the cloud, or la tbo ftky ftbova the 
U ftt ft eonaldorfthlo dlatance, ao roftaon oppeai^ 
It ahOftM ftlwayn bo thus oecindod 
tlm ftomo dlffnaod tlhunluathm or reflootton mny 
gft ptmt ta the Oky boyond the horlaon on a ounnner 
from nghtniiig boourrtng at auch dlstancoa oa 
tft^ba bttoiw Um nsge of vlaton In auch Inatanceft 
tUft IDftalnattMft an ntwaya diffuaed, and the Inter- 
valft In ohA perfoet accord with our oboarvatlono of 
thiadontorma at eloao ranflo, I aaa no reoaon tor not 
fftp^ that thay ara duo to the bolta of Jova 

ovfn mtporlMioo'oonfutco the alleged aboanee of 
thfMir, that eODarrlag only prhen be cloud to at toe 
i dtatiBbo for It to bo bwrd, nld to bo from ten 
' to fiAitt altOft I have treonofttly beard thunder 
M range, although 
Ion that the chain 
0 Bbaot, but. If ao, 

r light 

0 tbla nt tbta tlmo 
a U now upon na, 
report the appear 
tomn b«low then, 
rtoo rorfpottinf tba 
- ena dotormln# the 

m ohnin Ugbtntng, 
dhmd, wUtdwonr 

teXrwTw Aaot 


, In tbla nnnner, tbo adontlfle toct conM ho aaeor- 
tninod, and If yon win call attention to It the pramt 
oanaon win doubtlaaa aaa the determination of the 
matter A A. Qbaium 


BUR aipwiaw to oioaa tbp OEapinL tbpovob 

TBX All. 

To the Editor of the Bciaimrio AuoncAN 
In view of the admirable though aeoaatlonal flight 
of K Bloriot Bcnni the Blngtlih Channel during the 
peat fortnight and In further view of the reported 
apathy of tboae wonderful Amartoan aeroplanlata the 
Wright hrothen, toward attempting any elmllar flight 
it may be of Intereat to your readera who ara Inler- 
eoted In aerostatlca to know tkat the first flight through 
tha air acroaa the English Channel was aucceastnlly 
accomplished by aa American in company with a 
Franchman 

My authority for this atateroent is Wises “kero- 
nautlca,*’ puhllahed by John Wise In 18E0 
Thlo rare and intereoltag volume, on page 54, chap- 
ter vl, contains thla atateiDeut 
"Tha moat remarkable aerial voyage that was made 
aoon after tha dlacovery of aoroetetic machinery was 
accompliahad by U Blanchard, In company with Dr 
Joflerlee, an American phyelolan, who was at the time 
residing in England On tha 7th of January, 1786 in 
a clear frosty day the balloon was launched from the 
cliff of Doyer, and after a eomewhat perllona adven 
tore they crossed the Channel In something loot than 
three honn. The balloon niter lU rsleaae ruae slowly 
and majestically In the air. they paaaed over several 
ahtpe and enjoyed a grand prosport of the numerous 
olijerta below them. They soon however, found them 
selves beginuing to descend, which put them to the 
neceaalt/ of throwing over half their ballast, when 
they were carried one-third way acrosa the Channel 
When they got about half way acroes they found 
themaelvM deocendlng again, upon which they threw 
over the halanoa of their aand also some hooka they 
had with them. All this failed to overcome the gravl 
tating power of the balloon They neat itommenccd 
throwing overboard their apparatne— cords grepplea 
and hottlea An enepty bottle seemed to emit smoke 
aa it deei ended, and when It otruLk the water, the 
shock of the concnaalon was aenalbly felt by tbe aern- 
naula Btlll, their machine contlnned to descend 
when they next betook tbeineelvea to throwing olt 
their clothing, hut having now nearly reHelicii the 
Freni h (Oaat the balloon began to aacenil again and 
arose to a conalderable height without compelling 
them to diaponm with mueh of their apparel They 
passed over the hlghlande between Cepe Blanr and 
Calala, and landed near tbe edge of the foruat of 
Gulnnea not far beyond Calala The magistrates of 
(be town treated the aerial travelers with the utmost 
kindness and hospitality Tbe King of France made 
M Blanchard a preaont of IZOOO llvrcs, as a token 
of appreciation of the aeronauts perseverance and 
akin Id tbe newly-dtaoovered art 
With apologlei for my Intrusion upon your time 
but with the hope that tbe contribution may be of 
Bome general IntareaL P W A. ymwmiioNM. 

Member Mlchlffui Aero Club 

TBB BVBBBB OF OVB AHOUTOBft 

To the Editor of the Bonumrio Ambhah 
A a to the problem which vexes Mr Venning and 
Mr Oonatablo, conosrnlng the number of a mans 
anoeaton, allow me to state that their dlOrulty arleca 
from a falae loclelogtc aasumptlon 
They assume that a man must have bad four grand 
grants. Thla la not ao He may have had only two 
For a long period In human society all daugbtora of 
one family were the wives of all aona of tbe family 
Indiscriminately Thla "consanguiDe group” la an ee- 
tabllahed fact In soctoIoRy All races, at one time or 
another passed through it As long as It lasted 
one’s anceatora, no matter bow far back be traced 
them would atm ha only two. 

Bftnce one can have bad Swancaston r generations 
ago only It we make the c eo email that It falls within 
the time lines the eonaangulne group was outgrown 
That time la only a petty fraction of tho time man 
hot been on earth To establish a rule on what holds 
trua during that traction, and seek to apply It to the 
ages that went before. Is false ressonlng 
in present soetety, however consanguineous mar 
rlagsa bftvilift been pretty well eliminated tbe 8> rule 
dees hold true. Considering tbe little corner of time 
covered hy praasnt Institutions John Brown, x gen 
aratlMis aio,,had I* ancestors. No doubt about It 
Tha dtOmiHF In reeouclltng this mathematloel fact 
with ear ordinary conoeptluns of tbe matter comes 
from tho Implied thought Each of ns far enough 
hank, would have had millions of anceatora at thla 
rata. Btams than ore many millions of ns teeday 
tbs earth would once have tsien ao thickly crowded 
as to be staply nnlahabltobie, which we know was 
ant so. 

*■* vaaWist at ones whan wo remember 


Us 

that such a state of affairs could only exist If SVWT 
pair of perenU gave birth to only one offspring, sad 
rach mans anceatora were thus his and his alona. 
Bnt since the majority of parents prodnos insny more 
tluiu one child this Simon pure posaaeslon of our 
ancestors all to ourselves Is on Impossible thing Our 
ancestors are all Inter-owned by the race, each of ovr 
forebears le the forebear of a hoet of others atsd. 
And whan each mao counts up his own Individually, 
those “own" have also been counted np as 'theirs" by 
hundreds or thousands of others, sod any attempted 
total busud on thiao luuntlngs can be nothing but 
a reduplicated monstrosity 

Thus It le true that for modern noa-oonsangulnaona 
timee a man bad 8* anrentors x general lone ago. 
But the rule linidi good only for those times and 
within those times the enormoua totals urged In dis- 
proof of the rale era seen to ha purely flctltloua 

New York N T Botov Dr I.kou A a 

TBB LOIO ULABD TOftTAL Of TBI PUPSTLTABIA 
SUB-KIYIB TIIBBIU 

Although tbo Immense Improvisucuts undertaken hy 
tbe Pennsylvania Railway In bringing Its lines under 
the rivers east and weal of Manbattsu to a station In 
the heart of New York city have aroused a great deal 
of popular Interost cspii tally on such epoch-maklDg 
occaslnns os the meeting of tunnel headings under 
the Hudson and FaihI Klvcrs and the recent placing 
of the last stone of the Immense terminal slatton 
there Is one secllon of the work of (onslderable LOgl 
nenring Interest which has received very little atten 
tlon from the prnna 

This Is the section Just west of the Bunnyside yard 
on Long Island where the tunnels emerge from the 
ground, and tho point of especial Interest la tbe croon 
ing of one tunnel over another 

The object of this croas-orer Is to bring both east 
bound tracks to tbe same side of the station at Bunny 
side, DO other point being availabln fnr suih a iros» 
over wllJioul minneessary coiuplli alien of trackage at 
one of tbe atatlona 

From the point whero It diverges from the pres- 
ent main line near Uarrbmn N J tho PennsylvsnlSB 
road to New York Is a double-track line one track 
belug carried In each of tbe two tubes under the Hud 
sen to tbo terminal stsllnn nt ’llrd Street One track 
and tunnel are used eiiliisliely for westbouud and 
the other for east hound trafllc but uu entering the 
alstlon each track aprends out fanwlse 

The bnndsomo terminal bnlUlIng ippesra so large 
fiom the outside vrtth Its half a million cubic feet 
of granite — 1 14D carloads — J7 onu imia nf bietil and 
r>000 0no bricks that It Is a little dltriinU to realise 
that much the gresUr part of tbe atstlou proper Is 
underground The underground area of the station 
lb about S8 ac rca and includes 16 miles of standing 
room for trains on 21 different tracks, adjacent to 
over 4 miles of pasaenger platforms. 

hroiu the station eastward the (racks cvmvsrge again 
Into first 8 and then 4 tracks carried In two wide 
tunnels undergroniid and funr single-truck tunnela 
under the Enst River 

To bring the east Imund and west bound tracks Info 
their Iiatci’-al elternale order ns the 21 tracks con 
verge leaving the station wouhl obvlniialy lauae a 
great roinplicntiuii of Iruckugi and the same would 
apply to an only slightly low extent at the Sunnyalde 
yard A ircaa-ovcr could not conveiilsntly be mado 
In rock tunneling and less so under the river, ao the 
plac-e Hsloctod as most coiivnnleut was the “rut and 
cover ' sectlnns between Avenue A and Bunnyside. 

The tunnels are now complete all the way from 
Bergen Hill N J under both rivers anil Manhattan 
Island to Avenuo A Iiong Island I tty and tho sc>c- 
tlon Including Riiunyrlde yard and the nil and c-over 
concrete tunnels lor several htiiidrcd feet west of It Is 
also practically complete The latter Is shown In one 
of our IllustratlonR. the posllloif of tbo completed por 
lions nf tbe tunnels being shown Ir dotted lines and 
the retaining walls of the cuts where the tunnels 
emerge being visible In the iliatjcuce oa the left of the 
picture Along tha left aide of the ptiliire is the 
brick-covered roncreta top of the A or northernmost 
of the four river tunnels, which Is now complete all 
the way to the Manhattan terminal The next aec- 
tlon westward where the cross-over Is lielng made is 
shown In our other illustration On the left In the 
distance where c loads of stofiin may bn seen arising 
drilling Is still In progress for further nxcavatlon of 
rock to make room for D tunnel (the aocit hernmost 
of the four I the completed part of which Is hidd-n 
by tho massive shoring aupportlng the ground nndc r 
the Long Island Railroad tracks seen In the ptriiire 
The material excavated here la holatod by the nuui, r 
nils cranes abowrn and used to bury A tnnnpl on the 
right of the picture High in the middle the con 
Crete lining of O tunnel may be noen huvlna he, n 
rarrlc*d up to that level si n gradient of 1 '• is i ■ m 
from the bulkhead line below whlih in tb iLt 
all four tubes are at tbs same level tbe othei ilir r 
rising to tbe point shown at only I 22 to i ji, r i ent 
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Inr 1^ a« tenfTMnd au 7 bt «>« tlw tBtnBae to B 
tafiqili, «beh'lu bow erotMd wtav 0 to Hkumo 
tho MatlfO pooUUm ooraplod hrtliar Mek oIobc Um 
Mibg^Dtniuol. 

ftamofllmUIr behind the pile ot eerth on the right 
of -the pktire ie the porUl ot the Btelnwey Belmont 
tutnelh, lending under the river to the New York Cen- 

^ Ideo of the mnnive nature of the work nay Tm 
foinoft tnan the tin and number ot the ahorea re- 
qoliod to hoM op the enter forme ot the upper tunnel 

Tho work la being oorcred up an feat aa completed 


rlaV tluttui^ the tnnnola, they will probably be un- 
cooeeioua even ot the difference of giwdlent between 
tudqale B and C, and there will be no evldenoe on 
tho avlheo of the hnmaiiaa work here ahown of carry 
Ing Pda tunnal over tba other 


AB Afftofegaiu WTWI.1I1 niMBAn nATU* 

'hip odloera of the telegraph eorpa of the French 
anay lia«« been axperfananUng with an automobile 
wliwlav taMgraph atadon Bztenally, tha rehlole re- 
iiaiMeg a llmoualno ot tha ordinary type. The wlre- 
leaa Ippakataa le not coneplcuonaly rlelble through the 
glaaa Wtndowe The maat, ite baae, and the winch 
by which It la ralaed are carried on the roof of the 
oar and oorered with an awning Tha ear, all paru 
of which are movable, la divided Into two compart' 
rnenm. Tho forward ecnpartment containa the epark 
Ing OOU and other dangeroun InalruinenU, the rear 
cmpartment containa a 6-hurae-power dynamo, the 
recetvien, tha operating key, and a comfortable neat 

The oay and apparatna weigh 6160 pounda The 
wetghh la inereaaed to 7 160 pounda by the addition ot 
the erew of ala man with their baggaga Tha car In 
driven by a motor of it home-power, and can main 
tain a epMd of 16 mllen per hour on a level road, and 
more than 6 mllen per hour In aacendlog a grade ot 
14 par cent. 

The aptenna la aet up vary eaelly and rapidly, owing 
to tba Ingenloua teleaeoplc conitructlon of the maat, 
which, when lowered, conslita of a number of concentric 
metal tabai about ten feet In length The central and 
■malleat tube Ineloaei a ateel wire about % Inch In dl 
emafer, colled very closely Into a belli eo that It re- 
eembles a etrongly coropreeeed ipiral eprlng, or the wire 
wrapping of a rubber hoee Tbe wire elmllarly called 
to ertended Into the base of the meet where It le grip- 
ped by two palri of wheels whhh are operated by 
cranks and gearing By this mechanlem the wire le 
for^ upward, carrying with K the central tabs, 
which, when extended to Its full height, draws after U 
tbe second tube which In like manner draws out the 
third tube, and eo on Although tbe elevetlon of tbe 
■neller tubes leevee the lower i«rt of tbe wire In 
closed In larger tubei which allow It to bend illabtly 
it remalne lufflclently stiff to keep all the tubee prec- 
tlcally vertical 

T^e maat with Its aluminium support, weight about 
400 pounds Tha teleacoped maat la flrit ecrewed to 
Its bass and then raised to a vertical poiltlon by four 
men. A few leconde' work at the crenka then extends 
it to a height ot 66 feet The flve wirea ot the sn 
(mina are attached to tbe top of tbe maeL Four of 
these wiree. each about 160 feet long are distributed 


at fgnal angular distuoea around tbe meet and nrt 
attadied to the gronnd by othw wires, insulated from 
them, io that the lower ends ot the sntenna wires are 
about M fast above tbe ground Tbe anb antenna 
win le oonnected with each ot tbe others and le ex 



Tha mast fUly extended 


tended through a hole In out- ot the glees windows 
of the car to tho apparatus Inside The meet Is alee 
anchored to the ground by stays attached below the 
summit When tbs nutenne bss been set up tbe motor 
Is geared to tbe dynamo only 3 borse-power being 
usually employed 

Tho station can be mode ready for oporatlou In six 
minutes its normal rsdlua of action exceeds 90 miles 
As two men suffice to operate It contlnuona service 
can be aasured by dividing the crew oi six men Iniu 
three watrh« ot night boure «arh 

Tbe French army already pofaesses wireless sis 
tions drawn by horsea Each station comprises two 
wagoni ooe of which carries twelve men and o gaso- 


line motor It talun bolt an boor to set up one «C 
these stations and tbe radius ot action Is only about 
60 miles. Nevertheless the itatloiM are xuperier to 
thote or tbe aermno army tbe Installation of which 
occupies 40 minutes with a greater number of men. 
Tha French army Is the only one that po a aese es on 
automobile wlrvlras station 

The inetellatlon of wireless itatloiiH on dirigibla 
balloons has been contemplated but the problem pre- 
sents an almost Insuperable diamlty The highly 
i barged antenna by Us Indudlvc si Mon on ibe wires 
by which tbe car Is aiiepcnileil from tba lialluan would 
cause sparks whkb might Ignite the hydrogen which 
escapea from tho staunchesl of gas bags. The danger 
conid be dimlnlihod by ■ubstltullag non metallic ropee 
for the steel wires but even the ropes would become 
conductors when wet 

This danger does not exist In the lase of teropleiies 
It le estimated by experts that the total weight of an 
aerial wireless station need not grestly exceed 100 
pounds The station lould be opi'rsted by one "i.n 
In addition to tbe aeronaut The day— apparently not 
very distant — when an anraplane shall carry the 
weight of three men will soon bs followod by the com 
blnotion of those two present marvels— wireleu teleg- 
raphy end mechanical flight 



Briquette making funned the aubject of a paper re- 
lently read before the South Wales Institute of Engl 
iieen by Prof W Mailoway BmaTI coal, as la well 
known rannot be burned so economically In the fur- 
nsi-es of hollers In Ita original stale as when In the 
form of briqiii-ttps Brlquettoe made exclualvely wHh 
anthracite luul burn too slowly and It la advisable to 
mix B certain proportion of bituminous coal to ova^ 
come this objection Up to tbe present no kind of ag 
glomerating material other than pitch or resin or a 
mixture of theae lias given aatlsfaitory rssulte. Brb 
qnsttes made with resin alone become soft and lose 
their shape In tho Arc those having a mixture ot 4 
per cent of pitch and 1 per cont ot rain give bettor 
resnlta It Is of Interest to note that the total output 
In tbs United Kliigilom in 1906 amounted to I D13,»0 
tong, while Oermany produced M SOOAOl tons of this 
fuel In tbe name year The paper eontalns fnll de- 
scriptions and drawings of the nixing and drying ma 
(hincry and presses reqnlnd for briquette making lo- 
getbor with estimates of labor required and costs For 
example at an English works making in2|4 tons of 
briquettes per day ot ten hours the totnl cost Inclnd 
Ing labor materials fuel and stores Interest and de- 
preclallon works out tu Os 7 4Rd per Ion 


The Unking ot India nnd Ceylon by railway Is again 
under discussion Tliere Is os Id to be no serious engl 
nocrlng dlflliulty loniiMtud with the bridging of the 
Pauuibon Clisniicl iiur nt tbo sontli end ot tbs Una, 
for tbo Island of Mannar Is nlrtaily prnctUally sttaebad 
to Ceylon But between the aonihi rn iiid of the ialsnd 
of Rameawaram and ihc northern end of tbe iilind 
ot Mannar there le a dlsinme of about 18 miles mark 
ed by an almost lonllnnoiia coriil rsef cliber corered 
with sballow water ur rising abovi. the livel of tbe 
sea In numerous i oral Isirta— the stepping-stones ' of 
Adnms Bridge— to bo bridged 
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N tbe prnMnt month the OTcnt of 
tha sraataat astronomical Inter* 
eat U the very favorable oppo* 
Bltloa of Man, which on un on 
tbe 24tb All through Septem 
her the planet Is very near ua— 
I from 36 tu 3T million mllea, 
and le belter placed tor tele- 
Bcoplc study than It has been 
for IIS slnio 1812 

Oppositions of Man arc fre- 
(jut lit eiioiigli -about ooro every 
tso yijiiH and tnu mouths but as Ita orbit la by iiii 
luuiins ilrnilar Its distance from the sun may vary 
from tJK (o r>4 millions of miles Taking the earth’s 
disliuiip from the sun ns <13 millions the distance be- 
tween the two planets when In line with the sun may 
vary all the way from 35 to ni nillllnna of miles 
At the present lime conditions are almost Ideally 
favonblv I wn years ago II Is true Mars was almost 
ns ninr us os hi Is now hut Ihen liu appeared so far 
south In llio henviua tliai hi oiiiild hardly be obeerviil 
111 our Intitiidp while In KiikIuimI ns one of the Dreen 
ulih olMtriirs iiptli said lie hardly rose above the 
tree lops I his yciir he 


go fur south to iilmervu 
him at a proiiei all Unde 
Ihliiy, so iiiiir ns lie ap- 
pinrs iinuKuiilly large In 


■trslght Una la not a similar Una, bat « str«k of ddfr 
nite width, bordered by anch fainter atnaka. Tha 
larger the apertore of the telesoopa, the smaller wlU 
be ibeee eporlons Imagee. By atopptai down onr lens 
to one-half Its alas, wa make th«n twice as Mg, and 

Their Bctnal aim la very mDsIL With the graa.t Yerka 
telescope the epurlona dlak of a star la abont l/MOO 
of an IncJi In diameter. Bnt on the Image of Mara at 
111 nareat, thla eorreoponds to nearly 20 mUso on 
the planet'i aurfoM 

Nothing much onaller than this can he seen clearly 
with any exlitlng telescope, even under Idal condi- 
tions A narrower black line would seem blurred out 
Into a gray fussy streak — much like a photograph out 
of focus, ns regards appearauta, thon^ quite different 
optically— end a block dot Into a faint gray patch. 

It Is of coursM one of the llrat dntlea of an ohoerver 
to learn to retogiilsa theaa apurloua Imageo, and dla- 
tingnlsh them from real ones and alao to attempt the 
more difficult task of setxtug the momenta of good aee- 
Ing between the diaturbancea of tbe Image dun to onr 
ntmoephnre But the fart remains that we cannot see 
rlsnrly nuylhlng less than 20 mllM anroaa upon Mara 
for anything much lesa than bo miles, except with a 
very few Inatriiments) and that therefore any visible 


Ipok aiiofft w Irlfkt ag 
11 dygal appMU^ to tha era tfatf ohM 
hrl^t aa this. As It la a dooMa star, 
two can tw 1/10 as bright aa ow wa. 
alow relative motion, which In the latt owthlr halt 
ehown very UtUa eurvatnre, but It la pretty 
that they are really movliig In a vast orUt, whOW 0a!> 
cult may occupy a thonaand yearn or iiior» ^ J 

West of tbe lealth, aad high un Is the brlDUiat 
iteeMdue Yega, and In the eoath la Altatr, Yhleh to 
about one-baU as bright AboVe the latter are tht 
nuBll groups of Dslphlaua and Lagretta. saA hdov 
are Caprieornui. with ita tamUlar double ataiff, aaA 
Sagittarius. Scorpio la aatttng In the aonthwe^ aari 
Opbluchua Is above It Hercules and Corona art bMOw 
\ ega, and Arctunw lower still, almoat dua eraat Hw 
G reat Bear la tow In the northwast, wKh tha Uttto 
Bear and Dragon above her 
In tha northeast Caphtoa la high above the polA 
Caaaiopela below, then Peraana, and lastly AnrIgA, 
which Is Juat beginning to riaa. in tha east la thn 
great aquara iff Pegasna, with Andromeda on the toft 
and AqMriaa on tha right 
The aolltary star In tbe aonthaaat Is FomaBtaol 
The very briffht oblrot a little aonth iff east U lfar% 
and tha fainter one about half way between thla and 
Arlca Is Saturn. 


the 

hrlghi I 




1 the naked eye 
lialliig lupitor and 
RunmsHliiK all pIm' In 
sight BO that (ins has hut 
to look ut thi Hky to Bnd 
him 

Ilf course this gissi op- 
portunity will Mill Im lost 
by those Hstronoim rs who 
iiinke a wtudy uf plans- 
tary dsiali What they 
may dlscovir wo will 
know Inter al pn-si nt It 
iiiH) Im< Wurth whtU tu 
aiisHk n III I Ip of I lie 1011 
dttliiiiw iiiulir wlilili Iho 
work nnisl la iloiii 

Mars at his licsl Inoka 
only nlsiiit l/T'l as big os 
the muon 1 w Ith Ihi same 
inn gii try lug power I On 
ai count of ths imHloadl 
uses of niir atmosphere 
(whlih iniikps svcrylhiiig 
assn tliruiiKh It uppuar to 
'lams ulHiiit aiiil lis more 
01 less bliirnill It Is only 
iindir II ry favoriihis dr 
luinstnnips (tint a magnl 
fyliig iiowir mil'll gnntsr 
lliiiii I III III dlniiiitira can 
be imcil Tlint In It Is 
only on linns rare oci-a 
sloiiH I lull wc inn sen Mara 
ns will with n gii it tcle- 
wopi' na we mil nos the 
nionii w Ith n gimil blnocu 
I ir or apv i,liiaH MiBgiilfy 
ing 13 Hull's t'liilir ordl 
iiiirv iniiilltloiiB Un Iml 
SSI Ing wiiiild innki It liii 

jKiasllils to wi liny thing like ns much on Mars with 
ths hlg InNiruDipiit oa mu Ih- seen on tbs inoun with 
the aniull nns 

The HBinc diffli iiltv affm Is plmlngraphy The Imogs 
of Main with till' Biiini tilstaiiiH la only 1/76 as big 
na till moon H lint Ihn grain of Ills plate In of the 
Winn al/( It wi li\ In inilnigs Ihn planet a Imsgs by 
Iiiullliin I'liwca wo lingthiii the sxpneurs time ao 
that Ills Image la hlurrsil by hud asclng Ths romurk 
Bbk results nlitiilnsd nl Ihn Ixiwill Observatory were 
yaliipil hi n Judlilniis tlinlio of inlarging power com 
hiDoiI with a ILF) t-iviiriible cllniHle and great manipu 
latlvo akin 

Even If our air whh by a mlracln quite atondy 
there Is a llinll lo wliiit ws can see on Mars No tsis- 
Bcopo however perrc< 1 mn iiiak Ihs Imago of a star 
a mere luminous point na geaniolriially It ought lo bs 
Thla arlBsa not from the 1 harm Ur nf the Icnsea mlr 
rors etc but from the icrv nHiiiro of light Knowing 
that light conalalK of wavo-llke vlbrallona It la pos- 
■tbia lo ahow fbv inelhoilH too teihnlrnl to ha brlafly 
explained • that the Image of a wtnr aesn through a 
round opsukig llho that of a telescope will not 
he a sharp point hut a amall illsh nf light fading 
away gradually at ths edge and surrounded by mnrh 
falntar rlnga of light Similarly ths luiags of a 



Hstcury la mning 
star all through thp 
month and la vlalbls In 
tbs first half of It, sat* 
Ung about 7 20 P M. pa 
tha 1st. and 7 P M. on th« 
16th. He to St hia groat- 
sat elongation on tha 17tlL , 
whan ha la 26 deg. east of 


Venna la evening star, 
setting abont 8 P M 00 
tha let, and la moving 
rapidly auuihward ao that 
on tbo 30th, though far* 
tber from tha auu, aha 
seta at about 7 26 

Mara la In Placao, aad 
cornea to opposition on the 
24th He la vMblo all 
night long, and la axcaed* 
Ingly coDspIcuons Duxk 
Ing tbe month be moves 
slowly westward among 
the Stars and at Ita and 
he la quite near tbs "Orat 
point of Arlaa” from 
which longitudes and 
right aacnDBlons are meas- 
ured, being about deg. 
south of It 

Jupiter la In oonjiino* 


Hon V 


> tbo w 
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18th, and practically Invlt- 
Ibla all through the 
month 

Batorn la In Placaa, and 
rloaa nbout 7 30 P H on 
tha 16th, ao that ha to ob- 
■arvabla moat pf the 
night 

Uranus Is In Baglttarliw 
and c r o aa ii the narldtaa 
at 7 17 P M. on tha ItOt 
I la tha eon* 


Right overhead at onr honr of obaarvathm Is Cyg* 
HUB one of the flnaat of tha cnnstallatlons. Our Initial 
lellsr shows the flgure of the Swan flying loutbward 
along the Milky Way, with tha star ft marking Its bead, 
I bo line tr y a H (Ui« last not on tha map) Ita wlda- 
siircad wlnga. and with a, tbn brightest of all. In the 
midst of Its body 

Twro nr three atara In It deserve aperlal attention. 
a la notable liecanao tbe most careful meoanraa of Its 
iwrallax fall to give a sensible result This star, 
ihougb apparently one of tb« brightest In the haaveaa, 
lb at a literally Immaoeurable dtatance Ita real 
niagnlinde roust be exceodlngly great 
g It a flue wide doable, yellow and bine, also at a 
“cry great distance 

Moat Interesting of all le the mall star 81 dygal 
(marked on the map) which is Just easily vlMUIe to 
1 h,> naked eye This Is the Drat star whoae dlatonee 
was raeesnrsd (byBaasel In 1888) Numeroua recant 
mnieures have determined Its parallax and dlstanoq 
with an uncertainty probably leas then flvt per cent 
Its dletance tram, us la lOK light ypara, or 88 mlHlau 
of millions of mUea. At " 


BtellaUon Qeininl, and rii 

TBB KOOg 

Laat qnarter oeeura at 8 P M oa Uta COi. Anw {iMon 
at 10 A. M on tbe 14th. first quarter at 1 P,, M. on tha 
22nd. and tall moon at 8 A. M. on the l»th. The atoon 
Is nearset na on the 1st and again on tbn ttth, and 
remotest on tha ISth. 

On the evening of the lat aba Is In ocfifnactlon 
with Marat and as aeen from tha aaatem Uedtotl f 


tOtod flataa, 
f naailr u 


I win ha a moat lataroatihg 1 

Aa aean-from Waablngton, Man gMgpaara At tha 
aastom aide of th« moim at 8 41 P M.. and roappaan 
almest at tha opposite poln^ at 2,28 Tbaqii tlatds 
wIB ha eartter tor plaoaa west of 
lat of It, a/tm- a 


The moon la also In eonjnnctlni With I 
lad. Naptnoa on tha Hh Jupiter on tha 14tto. Nnminyw 
oa tbo 18th, Ybnna im ths 17th, mnans. pla ttallll " 
Mars again on the 88lh, and Satnrq on tM 
thaas aro of leaa tnteraat, thongh 1^ as^ 0 ^ 
tion w«b Man ta tdoga. and w sqbi^to^4».^ 
|i9«lthAiparh%^ - -'-W-fTt r 
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■BIBTOIXTU mtF 

1 th« aoMOpwirtni engravinK !■ a abalt 
fat)iMd of «baM notal. vhicli U ao arraoKod that it 

«Ul<iUr b« attaobad to a wall or other aupport. 

Uitt ah qtilrblr detached and folded compactly for 
^toraaa or tranaportatlon The ahelf proper conalata 



■Hgcrvirai, iHxijr 

of a aheet metal piece A, provided wKh depending 
flaagoa *1116 bmrketa B are plvolcd on pine C wblih 
are Jonmaled In the danges of the ahelf The braiJceti 
are alao provided with flungea at the rear end with 
holea for acrewa, with whli h the nhelf la attached to 
the aupport The brarheta alao aupport a pair of barn 
D, from which hangem B are auaiieudud The end of 
each bar la dnogad outwardly aa Indicated In FIga a 
and I The braikela B are formed with openinga F, 
ahaped Ithe a keyhole, that U with an enlargement 
above to admit the flanged onda of the bar f) and a 
oonatrteted portion for the laidy of bar which le kept 
from allpplng oat hy the llange<l enda The hangcra B 
are formed of a elngle length of wire bent doable aa 
ahown to the beat advaiilago In Fig t The enda of 
the hangera are formed with ringa O The bare O, 
whieh are hollow, arc alotted length wise and the enda 
of the hengera era lntro«lucrd Into thia alot while the 
rtegi O prevent them from allpplng out Either one 
Or both bare may be ueed and the hangera provide 
eoaveolent aupport tor varloua ertlolee It will be 
evUeDt that the devire may be folded up In a moment'a 
time, the bracketa lying wllblii the flangea of the shelf 
A, eb that the device occnplea a minimum apace The 
Inventor of thla devlco la A Dahl of 302 Wuat 144th 
Street, New York city 


iA9-IBOg BIATBB ABD BKOBPTAObE 

When heating aad Irons on oil aud gns atovee there 
If danger of the Irona becoming coated with aoot, ow 
lag to their direct contact with the floinea In order 
to overcome this dlfflculty the and Iron boater lllua- 
trated In the accompanying engraving bos been de 
algned. It conalata. In general of a plate or tray 
adopted to rest on the stove and a < over formed with 
a douUe wall In which inaulatlng material Is placod 
In thm way the flames are prevented from touching 
the Irani, while the cover prevents the escape of the 
beat from the tnalde, and thereby accelerates the heat- 



0 ( Uih li^ In the engraving, the tray la Ml- 
Isttor A Tbs rim of the tray tana on e> 
jl gt oos Me. funned with a riot The eon- 
Joft of the cerar If riforly ahown in the aaoUanal 
7tt eMpmaf ^ li»lde Iroll C. and on exterior 
waa 0 f* with a fluge ft til* 


Sclontific American 


lower edt^ on whidi the edge of areU D rests. At 
one ride the flange S ia extended to form a tongue F 
Between the two walls of the cover, a layer of esbestos 
O le placod This layer Is placed only at the top of 
the cover, leaving an air space betwoen the two walle 

at the stdea aa shown The handle of the (over la 

attached thoroto by meani of bolls which para through 

to the Interior wall O and serve to clamp the two 
wallf togetbor When the device le not in use the 

tongue F la slipped throogh the slot In the extension B, 

and the wholo device may then be hung on a hook pass- 
ing through au opening In the tongue The inventor 
of this Improved sad Iran heater la Mr Fred 

orlck W Wantzel of Roaamcre Lancaster Pa. 


147 

which will do away with the neceerity of keying om 
to the other In Ftg I the poelUon of the wheel 
when the atesrlng column In teluaroped la Indluited by 
dotted lines. The alocrliig column may be extended 
to any degree desired by the driver of the machine 
Bud locked In tble position by a eprliix pressed pin 0 
on the momber A whli h la iiduplid lii enter any of 
the iierforatlona D apaced at rcKUliir Inlervala aloug 
the member B Within the member U are the eon 
nil tiona A and F running to thi apnrk device and 
throttle control These roniieetifiiiH iirr also of tele 
Slope coualrucUoB, aa indicated In Fig j The luvon 


UAT ADJUinB TOB WIBOOW BLIBM 

The ordinary window Ulndn are not pro- 
vvidsd with any means for holding the slats 
open or riosed other than the friction of the 
alata themaelvea When the alata work loose 

they are apt to rloae or open of their own 

weight or under action of the wind and In 
stormy weather they are quite apt to rattle. 

This dlfflculty le overcame by using a devloe 

such aa lllualrated In the acrompanying en 

graving In the oectlonal view Fig 2 the 

alat rod la liidli atod at A It la provided with 

the usual staples B to whlih the alaU t are 

secured by means of hooka or ataplee /) The 
alat adjuster conalata of a coll spring which 
pooaea over the end of ouo of tho alata and 
la attached at each end to the staples B by 
means of hooka E Ihe tension of this spring 
la made adjustable by means of a ll-abapcd clip F, 
which la provided with Ungers that engage the tolls 
of Ibe spring as shown In Fig 3 The books £ nrn 
caught under the clips and are tree to ndjiiet them 
selves to the varloua iioaltlona of the spring as the 
alata are moved to open or closed position if dc- 
airod an ordinary coll spring terminating lu a book 
at each end may be need as Indicated In Fig J but 



TBLBfCOPIXO STXXBIIIO OEAB TOR AUTOHOBILU 

pcrliiR gear Is Mr 


II 



WAVE ARD OXAVITT KOTOR 

A recent putmit desirllss u new lonn of wave molor 
In wbbli the imwer of Hu wavia nl Ihi sea or iHcaii 
N iitllliEeri nllernnioly with th< power of gravity to 
operate sri sir r uiiipresiior Tho comprcsNCd air Is 
stored lu a rcai rvolr iiiid may bo piped to any point 
desired, so that the cm rw of the waves may ho utl 
llred at a coiisldi rsbio rilHlsiuc from the oitun Ihe 
({iparatua (omprlsea a plnironn built out oier the 
water A pullo 4 Is nttiu hid In Ihi unitor side of 
the platform and a ropi whbh psHsis over this pul 
U) is fastened at one end to n Inrgi ihIshoii nr float B 
while the other end larrlcs ii iniinli rwi Iglit f The 
float rises and falls iiinlcr aiiloii of llii wans and 
Ibo weight keeps the rnpi liiiit Ihi piillcs Is thus 
rotated hock snd forth hv tin in t Ion ot tin ii>i» there- 
on The pulley shaft Is Mond to n itiink ‘'hai' whlth 
oiHiraUs the two pIstoiiR of Ihi i oiiiini stun Tlii two 
lyllnders U of the comprmaor tire pimldid with valve- 
lonlrollcd outlet passages wlilih luinniuiiliote with a 
common pipe h cnnneili-il lu tin iciwnolr t Tho 
weight and float an en prniiort loin d tliul u lowering 
of the water 1c\el cnnsia a low (ring of ihi float and a 
raising of Ihe weight whili whiii ihi wider leiel 
rlaea the weight Is sniriiliiitll henn in iiinsi a piial 
I've rotation In the reicrsc dlrulloii of the pulley 
abaft Thus the weight lolntis the shift In one dl 
rectlon by gmvlti amt (In ficmi rnlutistln shaft In the 
opposite illreiiinii whin Ihi wsies nnsb Tn slnipll 
fy tho I onstrui t 


0 lull I \ahe 


vldid 


tUT AOJUBTBS FOB WIIBOW BLIBBB. 

the adJuataMs aprlng la preferred as It may bo fltteri 
to alats of different sizes and the tension may be regii 
lated to a nicety With the adjuster In place the 
slat bar la held tightly against the slats preventing It 
from rattling and the aprlnga aleo prevent the slau 
from moving up or down after they have been sol lu u 
certain position Tho Inventor of this devino te Mr 
Ernst W F Herrmann, 314 Pas Hondo Street San 
Antonio, Texas 


piston washer A very sliniiUi 
used lOiialatlng of a eoiilml plug which Is 
the l•ompresHllln of the ulr In Ihi ijllmli rs b 
(onled from rising loo for liv a liookrd stn 
) the lower end of tin viilvc A pslin 


r titan the 
(I valve la 


TBUMOriO ITBEBIBO BBAX. 

The moat aultab'e poaUton for tho steering wheel 
of an automobile Is to have the wheel iloao to the 
chauffeur’s seat and on an axis that Ilea at about 
twenty three degrees from the horlionUI or oven 
IMW. Dnfortunaloly with the steering wheel In this 
position, It la awkward for the driver of tho machlno 
to gat Into or out of tho seat Furthermore the atcor 
log column acta oa a bar to prevent occupauts of the 
automobile from mounting or alighting from the ma 
ehlne oa tho chauffeur’s afdo To overcome theee ob- 
jections and yot keep the steering wheel at the moat 
■QlUble angle, B teleaooplng typo of ateerlng roluma 
haa recently been devised Aa ahown In tho socom 
ponying engraving, tho steering roluma ^•omprlBea two 
hollow vnamben of approximately rectangular form 
(aoo Fig S), tho member A being connected to the 
steering gear In nauri maaner while the member 
B which oanlw the ateoring wheel, la arranged to 
oUde within tho nramber A ft la not eoaantlal that 
tho two mombera be of ractangnlar form, hut any 
athar ftna wUl ee, bexaconal, for InaUnco, or oval, 



WAYS ABB OBAYITT KOTOB 


In 13UT the United Slates prodmed I 
rels of oil and in tflOfl according In 
mates tho tulal was more The Unite ri h 
03 13 per rent of thu nntlrc’ oil prod 
world 
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A MBTAIU UM? 

A vpty convenient form of luup has recentlr boon 
(Icvliieil for the nee of ijimpem hunlen, etc. It eon 
elHtH of a portable ai-etylene gue genentor, and a 
hiirnir iirraiiRed within a reflerlor which la open at 
the froul for the eacape of beat. The walla of the re- 



A POBTABLl UaST 701 01117111 


flnrtor are Imperforate to prevent the paeanao of air 
throURh the reflei lor whnn lh« liiiiip la IxliiR inoveil 
about or la expowd lo I he wind In IliU way the 
dangor of exUugulahliiK ilio Haht Ih avoided The 


View, ng. 1 The barner A la atteehed to tko tal> 
bla tube B, whlob rune to the gnerator The r al lae- 
tor 0 In which the bnmar It fitted la provided with a 
flange along lU outer edge, to which the anna D are 
aerured Tbeae anna are faataned to a cage B pro- 
vided with a ftrap f, which la atrapped about the 
head of the wearer Aa an additional aupport to tha 
lamp, a amall bracket a conueets the bettom of the 
reflector directly to the head strap When it it do- 
aired to uae tbla device on a boat or In camp. It ia 
mounted on a atand H, aa Indicated In Fig S Thla 
Btand la formed of two Beotlona, one of which is 
hinged upon the other so that tha lamp may he moved 
laterally By means of a thumb acrew I, the two aeo- 
tione may be clamped at aoy dealred poaltlon Tha 
Inmp la taken out of the head gear by uneerewlng the 
bolte J and It may be then fattened In a bracket K. 
which la twivoled on the upper end of the atand The 
awlvellng braiket ia provided with a handle L, which 
enables one to move the lamp about In any dealred 
direction The inventor of thla portable lamp la Hr 
O A Loveleea of Watem Meet Hlch 



riitiired In the atcompanylng engraving la a davlea 
iidupted to HUgment the aouud of telephone belle or 
other elgnale an that the algnal may be beard In 
plHiea where there la more or leaa nolao The device 
Ih partli iiiarly adaiited for uae In abopa, pumping ata- 
tlona, and the like where ordinary eounds are not 
dlarernlble eaiieclally under heavy atmospheric con 
dttlona or In damp or rainy weather The device con 
slats of an elongated dished body formed with aound 
iiflwtora at oppoalte enda and a almllar Bound reflec- 


fhe fllulntML n wlD 1w olwrmd tbnd tbe^ 
conloAl terra, aad the rtfectora A a«l H tertw » 
cetoh the nounde wbleh ordtearily tra-rtf oht Id a Mb- 
eral direction from the telephone, and dltedt OMn 
forward Tha reflector 0 servaa ntanllartr to MlUot 
and reflect the sound wares that para upward. Wtt 
roavenlenoe In mannfaoture the refleotor O la prater- 
ably made Id a Mparate pleoa but the portloa wMA 



lUOlATOl 701 T1LB7H0RI. 


extends to the main body Is tangent thereto and fla^ 
tened, In order that a neat Joint with tha body may 
be effected The device Is extremely ilmple, and can 
readily be attached to a telephone by meana of a 
tuupla of screws. The form of the reflector oan be 
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E very new model of the Remmgton Type- 
writer since the creation of the industry 
has represented a fundamental advance 
in typewriter quality and typewriter service. 


Remington 


Models 


BRISTOL’S 
Recording 
y Gauges I 

I Write for New 1 
> Bulletin No. 104 





do this and more — for they represent the greatest 
single advance which has ever been made in the 
development of the writing machine 


ttFACTORr PRICES 


iRIOER^RKRTS 


S»nf »f tht Ntu Frtigrts 
Column Selector 
Berk Spacer 
Two Color DwI 
New Carnage 


Single Dog Eacapement 
Variable Line Space link 
New Paper Feed 


Remington Typewriter Company 
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UWORI or TBI IHIUU ATUTIOV OORTUTI. 

The Mrlea of avIaMon LoiiliaU huld (ant wo«k ut 
RboliuH muar ever Hand out i onepicuoiialy In the 
lilttory of man a BKe-lona alteinpl to aehleva the eon 
queat at the air In ipeed rlnratlon of flight and 
aUblllty under unfavorable atmoiphnic couditlona, 
the BcblevemenU have fhown a aonderful advance In 
tbe art of aviation It la aafa to aay tbat the moat 
Bignifloant feature of tbe nonteat— the one which la 
moat prophetic of the future aervlreableneea of the 
aeroplane— la the way In which the varloua at la 
tom dared the elcmenu by bringing out their ina 
eblnea and making aome of (heir beat fligbta when 
tbe wind waa of a alrength which hitherto hai been 
conaldared prohibitive It waa the unfavorable 
weather condttlena rather than the dlatance whlih he 
covered that conatituted Iiathain a apectaculnr flight 
of Sa milea at a apeed of over 1tV6 mllae an hour the 
moat remarkable performance alore the Wright broth 
era made that Amt memorable half inlte flight In North 
Coroltna with a power^lrlven aeroplane 

For It cannot he denied that the reluctance of the 
-aviator to bring hie maihtne from the aheUer of Ite 
abed, eicept In the llghteat aim had ahaken the faith 
of the public In the Immediate If not the ultimate 
practli ability of tbe aeroplane That reikleaa da^ 
Ing of the Oalltc tharacter, which did no much to 
bring out the Inherent high apeed of the automobile, 
icema dMtIned to work a almllar reault In the even 
more dangeroua Held of aeronaotha If the cabled 
gecounta of Latham a flight are not over-aenaoned with 
tbe Inevilahlp enthualaaiu of the moment the behavior 
of hla machine during the pragreea of a alorm of wind 
and rain waa Indeed phenomenal For an hour ' 
aaya the dlapatch ‘with fluttering wlnga It fought Ita 
way agaluat the atorm of rain and wind at an aver 
age height of ISn feet mounting higher ai the wind 
Tcee, until during tbe norat of the etorm It waa fully 
800 feet above the apertatora. But it waa roaerved for 
Farman driving a blplaue of hla own dealgn to petab- 
Ileh beyond nil qucatlon the ilaylng qualltlea of tbia 
type Hla ^lllrlnl retord of lltTK milea In 3 houn 4 
nilniitCB 6C aeconde and lila total flight of 11R milea In 1 
hnura IS mliiutci haa tarried the Inng-dlataiire record 
biyond the npectattona iven of the moot aangulne 

At the preeent Writing the reaulla at Rhelmi aeem 
to have eatabllihed the euperierlty of the monoplane 
In apeed and of tbe biplane In endurance Blerlot 
with a raonoplane holde the record for apeed with a 
time of 7 mlnutea IT 4/5 aeeunda fur a lap of G 21 milea, 
allluutKli Ciirtlaa In hla beautifulh dealgned and built 
biplane la a gtiiid aiiiind wllh a ncord uf 7 minutes 
48 2'B aeeunda Tin. cumpatt llltli biplane uf Ciirllia, 
weighing leaa than half aa much na thuac ■ t hla com 
petitora won thn International cup uv< r a 12 43 mllo 
courai In 15 mluuii.B 60 J/5 aeeunda Snniniing up the 
reaulla It may be aalil that the brilliant tournomont 
at Rhelma haa catabllBhed tbre< facta KIrat that 
the pntbicm uf alablllty ban beeu aolved aocondly 
that an aeroplane motor haa bem produced which 
will run until lh> gaaullne touka arc empty, 
and thirdly, tbat the problem uf alighting with 
out Injury to man or machine la ^el a long way from 
•ulutlon Regarding ibla laat fialure we offer tbe 
oiiggeatlon that, alnce the aecUUnta are due largely 
to tbe widely eitended and delicate wlnga or planea 
coming In oonlart «ltb the ground a gnat gtep t» 
ward the perfection of the aeroplane will have been 
gcblavad, it aome method can be devlaed by which 
•t the nomept of alighting the planea can be 
tkrown upward and backward au as to iaattate In 


tome degree the folding of the wlngg when a bird 
Bllghti That the problem would preeent great me* 
chanical and conetrucUonat dlOcuKleg, wa admit In 
a biplane because of the rigid trnaatng It would ae«ni 
to be Impractlosble, hot It la eoncetvable tnat the 
problem might be worked ottt In the monoplane 

A MIITAIT SIAUASI OARAA VOk imAlA 

The Chicago aanltary and ahip canal, 81 feet deep, 
lAO feet wide, and 82 miles In length, which waa tnt 
through for the purpose uf carrying tbe sewage of 
Chicago I tear of Laks Michigan and lo preaervlng tha 
purity of thlcagoi drinking water, hag proved to be 
a notable ancccM The city of Buffalo la now seeking 
permlaalnn to cut a similar drainage canal to divert 
Its newage from the Niagara River and thereby get rid 
of what la recognised to be a great menace to the 
InbabllaoUi of the Niagara frontier This good work 
la to be ac-v-empllehed by the creation of certain artl- 
flrlal channels, into which the effluents from all the 
sewera can be discharged and It la a fortunate fact 
that the geographical location of the city makes It 
poaalble to do this, by the construction of what la 

< ailed tbe Brie and Ontario aanltary canal It la pro. 
imsed lo draw A 000 coble feet of water por aecond from 
Lake Erie reverse the flow lii Buffalo River and 
Smokes Creek and carry the diverted water to Lake 
Ontario through an entirely now canal, at a total cell 
mated c-oat of |30,0d0 000 

The menu elevations ahown on the United States 
lupographlc maps for Lakes Erie and Ontario are 
respectively 673 and 240 feet Hence the total differ^ 
I nee In level between the two lakeo is 327 fool The 

< hnonel will be so located and conatructed aa to maka 
the entire head of 327 feet leas a small loaa In the 
iiec-easary alope for flow available for the develop- 
ment of iiower This meana that thera will be an 
abanlute conaervatlou of the entire natural energy of 
I he water whereas most of tbe power* now existing 
along tho Niagara River use lees than one-half of tbe 
tout head between tbe two lakes That portion of tha 
work wblch Ilea within the city limits will ha built by 
the city Itself The rest of the canal will bo bnllt by 
private capital, and the realdenta on tho Niagara fron 
tier will be given the perpetual right to drain their 
eowage Into tha arttflclal ehannela thui created Relief 
will Ibua be afforded to the poople who live along the 
Niagara River, and are dependent upon that atream 
for their drinking water 

Tbe excavation of the canal will commence at tbe 
point where Buffalo River crooeos the city tine on the 
east and tt will be excavated of auffletent deptb and 
a Idth to atop tbe crest uf tbe south Buffalo floods by 
carrying off tha waters of the Buffalo Cayuga Caae- 
novla and Suiokea treuka The canal will be construct- 
ed below all tbe railroads that enter Buffalo from tbe 
east and will pnes through tbe divide at Wllllama- 
Tllle through s tunnel four iiillea In length After 
emerging from tbe tunnel It will be cootlnned In open 
cutting oa far as the State barge canal below which 
It will be carried by a siphon Hero tbe two lanala 
a 111 be connected by a lock through which tho traffle 
of the barge canal can he floated to the freight yard at 
aordenvllla and on to Lake Erie, thus providing a 
barge canal terminal at Buffalo In addition to that at 
louawanda 

If this smbltloue ichemo were being promoted aim 
ply for the development of tho 150 000 horae-power for 
Industrial purposes which is the estimated capacity 
of the canal the chances of securing government 
tuneent to the withdrawal of additional water from 
the Niagara River would be very imall Indeed, for 
there la no question that the governments of the 
I'lilted States and Canada and the people of both 
countries are strongly oppoaed to any further dimln 
utlon of tbe flow at Niagara Kails. Tha hope of 
tbe ac heron Ilea In the fact that It will effactuaJly 
purity the supply of drinking water, not only of the 
eccond largest city of tbe State, bat also of the country 
and towns adjacent to tbe Niagara River It ta aatl- 
mated that the constrootlon of the Chicago drainage 
canal has reduced tho high rate of mortality in that 
city by 51 4 per cent and almllar reanlts may be looked 
for In Buffalo Though the Srir-vTivH Amebic a v baa 
always Btroogly opposed euy further withdrawal of 
water trenn the upper Niagara River we think that 
the withdrawal of SOOO cubic feet per eecond to pro- 
vide this important city with a pure water supply la a 
proposlIIOD which demands the eeparale and careful 
consideration of the Federal government 

VHT M WATCH XAXIfirBlVai BUAX? 

Tour watch bos aiopped without apparent cauM, 
and yon at once attempt to wind It. Tbe crown tiima 
with a new sense of ease, but the operation la end 
leaa Than you loam that a flckle mainspring cion 
eluded to realgn ita task and, well— simply broke. 
Why? Here la a query that may ataod In tbe company 
of ' II ho wrote tho lattara of JunluaT" "Who was tha 
Man with the Iron lIlaakT” and other unanswered qa» 
tlons of history The bast msinvrlngs hsve ffisti- 
Uined thetr right to break evar alnea modora wntthaa 


were Invmted end they will do so nmll aoibe aoorat tS 
Nstnre, for which wstchmskan ore sUR aaarehiair 
Is revealed Hudden alertrlesl (Hsturbsaea at tM 
atmosphere extreme rbaageo of tempersturS, or con* 
loot with s cold aubetanie will ocdMMnalty result 
In a brokan mainspring Such caniingenclet are well 
underaiood by watchmakers What la not so wall m- 
derstoed la why a spring will someUmaa snap in 
twain or In twenty pieces daopite the beat of ears. 
You may aaiiiba It to a lit of temper or to the deg 
dare, or give any other reaaon tbat Is netther logical 
nor borologlcal Tha tact and the mystery remain 
This aprlng Is s plere of tempered steel, usually about 
twenty lacheo long, colled In s barrel between tbe 
upper and lower pistes of the movemenu It Is tbe 
motive power of the watch It Is made In degrees of 
atrenglhs widths, and thicknenes suitable to the 
watch. Aa a malnqirlng Is subjected to varying bta- 
ditloua from that of highest tension when fnlly Wound 
to that of comparative rest when the watch tt run 
down and as It la constantly undergoing s change in 
resistance aa Iti colle uofold. It seems to be tha on]/ 
port of the watch, subject to caansUlea, against which 
even careful use cannot always provide 

It may be well to state Just here that all watches 
of a given make and slae do not properly take tbs 
some Htrength of spring A variation In thickness of 
only two one-thoiioandtha of an Inch may be tho 
nieasnre of the difference between the right and tho 
wrong mainspring for your watch Here tt the fleld 
of the quallfled watch repairer To lit a mainspring 
requires some deftneoa, but to lit tbe proper one de- 
mands practlral experience and Judgment If your 
natch Is worthy of a aprlng at all, pay a competent 
watibmaker a proper charge for a good one 

But the queetlon, ‘ Why do watch springs break? ’ 
remains nnanswered, and the puisle Is attll further 
(ompticated when we are Informed by one of the 
largest manufacturers of watches In the world that 
a sudden spell of hot weather Is invariably succeeded 
by a noticeable tncreaaa In the number of complaints 
of broken watch springs At flrat thonght this Inter- 
raatlon is puxxiing A sudden drop rsthar than a 
sudden rise In temperature would aeem to be the 
natural predloposlng esuss Cast meutt show greater 
brtttleneaa at low temperstnrea under sU kinds of 
■treas, and steel and Iron though at luw temperatures 
they show but little loos of atrengtb under atatk or 
under gradually applied atreeaes show a marked loss 
under Impact nr Sudden atmas 

We can understand the breakage of a mainspring 
when In very hot weather, the vrnlrh Is token from 
a heated Imnaera or vest |a>rket and laid suddenly os 
a cold marble nr Iron slab, but bow ahall we explain 
tbe iudden breaking of the spring while the watch ig 
running nndleturbed In the pockeiT Here la a ques- 
tion which «e commend to consideration and dlscua- 
alon by our readers. 

TXi ran TOTA0I or tbb «iipru» ni ” 

The new Zeppelin III ” dirigible, after a trial flight 
of over two hours on Auguot 2dth started on a trip 
from Krledrlchaharen to Borltn at 4 A M Auguat 27lh 
The Journey was to be medo via Nuremberg Lelpsic, 
and Bitterfeld tbe total dlatance In an air line being 
about 400 miloa After rovcrlug 8R0 mtles the alrohlp 
deacended at Nuremberg at 4 45 P M, to ettect re- 
palre to one of tbe motora and also to one of tbe pro- 
pellera. Tbe Brat descent was made at Ostbelm shortly 
before noon for the purpose of taking on water ba' 
last The elrahlp reaacended at 2 80, and rcaobed 
Nuremberg 80 miles distant. In two and a quarter 
honra, an average of 35 milea an hour From Fried 
rlthabafen to Oothelm It averaged 25 milea an hour 
CoiiDt Zeppelin awaited hla new craft at Bitterfeld 
which point It was expected to reach wlthont a atop. 
U was hia Intaatlon to pilot tha ainhip himself from 
that place to Berlin, where the Bmperor waa awaiting 
him 

This new airship hu two ISO-hoiaa-power motors, 
and Is tbe moat powerful air oraft thus far produced. 


In a naw English gas worka It waa observed that 
Imandeocent gas mantis* rapidly dimlnlabad In bright 
nesa and acquired a brown Incrustation, which was 
found to consist of ferric oxide By examining tbe gas 
at vsrIoOB itogea of manufsetnra it wag ascertained 
that tbe flniibed product contained the compound car- 
bonyl of Iron, formed by the action of the carbon 
monoxide of tbo gas upon the iron pipoa through 
vThIch tha gas paaoed at comparatively low tempera- 
tures in the later otogea of tbe proteaa. No iron com 
pound was found ta the gia dtachargad by tho rvtorta 
and the holtaat pipes. Carbonyl of Iron tt not af- 
fected by dlinto hydrochlorta acid TPben tho go* tt 
btirnod tbe carbonyl of Iron Is deconpoaed tnts tnm 
and carbM monoxids A hw weeka later, tho prodnft 
tion of carbonyl of Iron was found to hOY* dtmlntilttd 
conaldorabiy Henco tho coselnslon was drswB that 
tho Interior of tha plpeo had boeoias oostnl srlth ttir 
and naphthaloas wblch pntocttd tim Hm <ho 
octlim of esrhen me«osMA 




tV^Mt DM# HL tom»- 
M« tlp*t. i« miWMd 
t Ithta* «i K«M««I, Omtfajr 
Ui Mote win Dr a 

tnrr WWi* Ot mn pwtar 
•t Bo^taMW. *HM», «vwr (h* 
piriM of erpBiac haa a wldUi of 

mneiiic ateadUr la ■!■• and aa- 
wantlr UAmebad tba ‘Archtin*- 
■at Of MS Uwa oouUtatea bar 
I boat afloat 81 m la 218 faet 
la drlvan )qr twln-aerkw ancinea 
ta on tha awfaoa, and Id aub- 
radlua la tJlOO mtlaa 
Kiaddan rapid dacraaae ta the fralpht- 
Bk ta* ‘■at** a<«t ot Jnir and tne 
K tha Anarloaa RaUwajr Anaoclatlon 
jntbta a few wariu there nay be a 
L In 1^ aecond weak of Anriat there 
tm, which rapraaantod a de- 
llpoo earn dnrlnf the praeading two 

^ripm, there were 470 bolter explo- 
H SUtaa aa oonpared with 471, 431 
■wy Id 1807 18M. and 18M Tha 
ft kilted by bolter uploalona In 1808 
KOO. in 1808, 286. and 883 In 1806 
^■Ing period aince dotobar let 1887 
|Hf boiler asploalona waa 10 061, In 
Hlie were Inlurad and 10,884 were 

loot aeverely need portlona of a cUy 
eadera which Jlne the Inalde edse 
continually eapoeed to a par- 
eSect from tha whaela of 
horaa^rawu trafllc A teat of 
being made In the Bomogh 


orka They are reported aa ahow- 
qualittea 

ed to the plan by which tha 
ment la now purchaalng Ita coal 
(Ing value, whirl) la aauertained 
The new ayatero of purchaaa 
Idinga In Waahlngton over three 
Inga throughout tbc United Statee, 
'^raeuala and the Pannnia Canal 
aa effected a aavlng ot |200 
Met bill of 110,000 000 

Aiftll^Baata In rolling mill planU make It poe- 
aHfln tflijlpll in one aertlon I beama of a weight and 
■Ma-yijy^ yere beyond the capacity of tha mllla of the 
laet ihiNllii; HVirmarly when an I beam or other rec- 
tangnhar aljlpe axoeeded a certain alie It had to be 
built np hl^, plate and angles riveted together The 
Iteel Worka which baa been rolling on 


) famous Bingle-screw liners, the 
irla ' holders of the tranaatlantlc 
tho last century, have been wlth- 
I, nut because they are by any 
t bacauae they cannot compete In 
h twin, triple, and quadruple aorow eo- 
tlplawspanslon and turbine type. These 
he largest alngleecraw marine en- 
Ut. they marked the eloas ot what might 
ainglewcrew, compound mglne period In 
of trabantlantle travel 
actively In progress on the construction 
mountain rallrond acrose the Andes, this 
La Faa. Boavla, to Arlcae Chill The ralb 
abont SP mtlaB hmg, reaches an extreme 
18.0M feat above tha sea, and It will aerve 
the littportmt purpoea of giving the eommertio of Bo- 
tMa V port of exn. 8tr John JeOkaen, of london 
wBo Isa eontimoted to Imlld the road fbr llBJMtO.OOO, 
tm tif Way hmne from ObUt, by way of New York, 
iMda a private Inapeetloa of the Panama CanaL fte 
Igj U Wu d Us otmvlcUon thU tha work wonld he com 
In six and poaalbty In live ymr* from tho prea- 


m*n9tiOr approaebliig dnupteumi, and the last piece 
of gt^ la Me exterior lluiih ot the atatlea iTaa re- 
p«i''tli plane fBe d Hpen Uo n e of this work 
gy. «tHjga|]M -lakipp. no eUarlor wane gn nearly 
ba)^ Mbe ^ Wh, app fktt oeatals 4M,0M cable 


ELCexfUClTY. 

tta MUM BDverainMit Is aboat to lay a talephone 
cable under tba Bngltah Channel, to be eonneeted with 
the preeent laud lines at Dover and Calais It will be 
equipped with Pupln oalla,^and la selected to material- 
ly Improve ecmmunlLatlon between London and Paris 
The eatlia machine ataep ot the International Har- 
vester Company at aterUng, til . la to be operetad by 
electricity, for tho geaeratlon of which tnrbtnM arc 
now being Inetalled The subetltntlon ot motors at 
all the Individual maohtnea tor ahertlng and belting 
Is expected to redOM tha power coat by onehalt. 

ageny of the rallweya are arranging to employ tele 
phonea for train dispatching, tha Northern Pacifle hnv 
lug already 470 mtlaa ot laiephone In service and 260 
more projected, white the New York Centml will have 
lU whole roule to Chicago under telephone control 
when 800 mllan of equlpmeul. In addition to the pres- 
ent 260 upon the Michigan Central la complete 
A drasimabliig letabllahmettt In Uoaton almoei en- 
tirely operated by electricity has an electric cutter 
capable ot onttlng out 2M thlckneeaea of cloth at once, 
a batton-eewlng machine which pute on 7000 buttons 
a day, a buttonhole machine making 400 per hour 
sleeve eewers tucking meelilnes wnlal and skirt ma- 
nhlnea making lAOO to 8,600 atitchm a minute 
A new hydrodleetric power etetion bee been com 
plated on the Reedy River in South Carotins It usee 
the entire flow ot the river of 110 cubic feet per aecond 
but has a atorage reservoir of 1 600 000 cubic feet capac- 
ity retained by a masonry dam Three turbines drive 
dlrecbconneeted generalon one of 300 and I wo of 600- 
kilowatt capacity delivering 80-cyole three-phase elter- 
natlng current at 2 300 volts pressure 
Pra£ dale of the Uulveralty of Chicago la slowly re- 
covering from hla accident last March at the solar ob- 
aervatory at Pasadena, Cal , when ha re< elved a shock 
of 16,000 volts Ha appears to have suffered leas from 
tbs actual shock than from bums from a hot rheostat. 


markable and cause for congratulation 

Tho vahiBUs work ot tho United States Korent Serv 
Ice baa called aitenlion, among many other matters to 
the fact that damage to wooden telegraph telephone, 
and electric light poleg by woodpeckere und similar 
birds may he prevented by creouotlng The value ot 
tbia process for tho preaervatloo of wood tMlb from 
decay and from fungous growth and wood Irnrlng In 
sects Is well known It has now boon found that of 
poles ot Identical wood those which have been Impreg 
nated with creosote are immune from altack by birds 
or the woodpecker family In dlstricta where untreated 
poles are eaveroly Injured 

nm AsastloaB Mono-rail Company announces that It 
)v111 commence tho constmUloii of a mouo-rell road 
through Pelham Park to I lly Island early this autumn 
Bnglneers of the Piibtli Bervlie CoramlsHlon who eaw 
the system In operation at the Jaineetown Hablbillun 


over parts of the route where right of way has been 
granted ewsy from highways so that the trcin head 
way may be unrestrhted If this line meets with 
the approval of the public application will be made 
for permission to opsrale mono-rail sxprssa trains on 
nn uppsr deck over the pnwent elevated railways In 
New York 

ne destniotlon by Bra ot the loug-dlataure wireless 
telegraph station at Qlace Bay, Nova Bcoila, just as It 
waa completed and ready for service la not merely a 
serious Mow to the Marconi Company, but very ma< h 
to be regretted by all interacted la the advancement 
of radte-tnlsgraphy The towera end aerials wars not 
damagsd, fortunately, and tho holler room and man 
agar a bonaa alao emwped, but all the valuable ma 
chlnea hod bean apeclally made and cannot be dnpll 
oated, while quantitlae ot ^re parts for them stored 
In the burnt-out condenser room were mined Tbo 
UMi attonnta to thousands of doilara, apart from the 
lost of bualneaa due to the station having to atnnd 
Idle until new machlnta ran be sent fran> Burope. 

Tha lataei machina in which electricity baa hoen sub 
Btltnted for eteam power Is tbo steam above! which 
from Iti cumbrous parts, rongfa usage and Irrcgnlar 
loads did not seem a likely appliance to be electrically 
driven. Two IKKon machines are need In Ilmeatone 
quanylng hy the Doleie A Shepard Company of Chb 
cago, la which the hoisting and tbo digging movement 
are oontrollsd by aaparaU motors of 200 and 80 horse- 
poiwer ra^eetlnaly Bach motor la separatoly coi) 
trontd by an automatic magnetic awttoh captroller. 
acmrlng thd gfaatsit nicety of operation and protocitag 
the motor from overioad due to rock enoonotered while 
dlg^Bir. A (esd cahle la carried on a reel In the cab 
ommeetftit'gt • convenient point with flxed oonduetor 
and fhs ahond aoves nnder ita own power R haa 
been (o«ia(l ymt daple and eeonoiDlcal In operation, 
teqnlfHg famr operatora than a steam shovel and 
dIHtaitfnff Msch^lhget coal and water 


seintcB. 

The aews a tyd M h mesUng ot the BrltUh JUMflit 
etion for (he Advancement pf Bctance wea opened gn 
August 26th 111 Winnipeg with six hundred del eg ates 
prmsnt rram tbe iTuited Kingdom, the United StstSA 
end rhnsds. Tha twelve Bectlous ot the Aasooladon 
remained In session tor e week One ot tbe principal 
addressee was dellvemd by Sir J J Thomion, the 
president of tbe Aseoi latloii snd In published In tbe 


Ospt. Howland ▼ Webstn- V H (1 8 Is to head an 
expedition of the Itoyul Qcograpbli Soilety to the 
Bontli Hole He expects to employ an aeroplane or 
Borae rorm,ot flying maihino In -ranking the final daali, 
and to follow the route taken liy the Oerman expedl- 


An oBoit la to lie muiln to sintk lbs Hudson River 
us well as other iiorlliern rivers of the Uulled States 
with aturgeon a flsii that once iwarmed In their 
waters, bnt which bus sinm been exterminated The 
proposal coraes from Mr llorico Q Knowles formerly 
Ainericaii Mlulater to tho Balkan States. Through 
Mr Knowles a Hffnrta the Roumanian government hoa 
prcmlaed a < arload of atiiraeon fry some cans of young 
Blorlet, and eraallor food flsh to populate our waters. 
The first ronsigumenl of several hundred thousand fry 
will probably Im plsntsd In the Delaware River The 
unlive Bluraeoii have been all but exterminated by 
wastefulnssa 

The enoient Romans oxi-ellsd In making pottery 
TJiey poeauesed regular muflle ovens pnd even a fort ot 
producer gas oven Attempts to produce tbe Deantlful 
sort gloss pecullnr to old Koiuoji pottery have not yet 
atlalnetl Lomplele siinms. The best resull Is ob- 
tained by Fischers inechanlral process. In which ths 
ware, before It ta llred Is routed with a paste of clay 
snd pigment snd ta Ihsii polished Finn Imitations of 
am lent pottery are thus prodnred but I he study of 
detective portions of the genuine ferru tlfflllata ware 
shows that It waa made by a dlffersut pmwse tbe 


llig 

Stoklage has )iub1tahed the resnita of sxperlments tn 
InoTDlatlng soil with nitrogen Bxing tauterta which 
imaseas great power of AsulmllallDg free nitrogen and 
are reianted In development by nitrates In the soil The 
radlo-bai lerla on tbe other band decompose nitrates, 
end liberate nitrogen which ta voracloualy conemned 
by the usotobac terla The results of the experlmenU 
show that Inoculaiiou with nil rogeu fixing bacteria In 
I reesew the i rnp and Improves Its quality, provided that 
tare ta taken to supply the carbohydrates potash and 
phospbortc at Id whit h these lutrierla require for their 
growth and to neutralise the free acids of the soil by 
npplying lime In lltairal quantities 


OioDB ta the best agent for purifying water betause 
It adds nothing except oxygen wbtih Kuslsts In aera 
lion An iixoiilxliig plant has recently bteo InstallHil 



even lifter H bail passed thniiigh smllmentatlen basins 
und Hand niters The o/oiiu gi iterators arc of the Sie- 
mens type and arc nperaleil b) a high teualon altemst 
Ing ilnull obtained by iraiisruimlng the current of a 
J lu-volt alternator whlrh ta driven by a 44 horse-power 
steam engine The lolnl consumption of energy ta I 
kllnwutt hour for each 1 2tM) cubic feel of wnler snd 
more than half of tho energy Is eniployml In working 
tbe compressing pmuisi The lost of sterlllxatlon ta 
less than n rents |icr tboiisaud ruble fact TTie tern 
peraturs of the water Is lowered by the operation and 
not a inii-e of nitrous oxide ihlorlne coropounds by 
ilrogen dloxldn or metallic salts due to corrosion of 
the apparatus lan be delected In the Blerlllved water 
0( tho oune abeorbod. 77 per rent Is rntisumeil liume- 
dlataly In stcrlllxallon 7 per leni remains diffused 
through the wafer and exerts s suliiiaqueut steiillxtug 
effect and 28 per cent etcapea Into Lite atmosphere 
Walter WoIknaa’S second at tempt to sail over the 
North Pole In a dlrlglbl< airship was mads on August 
16th, and proved a failure The alrahip met with a 
mishap about thirty two miles from tbo starting point 
Tbe leather guide rope to which was attached a thou 
siind pounds of provislenv and tloroA liroke away 
Relieved of this great weight the alrahip shot up to 
B great height but the pilot suerseded In bringing It 
down to earth and In. turning It homeward ogaluit 
B strong wind No one was Injured The airship has 
been described In thews columns In dstoll for which 
reason It la hardly necessary to dlscnss its conatnic- 
tlon at length Although ths attempt was a failure 
it must be admitted that while aloft the craft was 
maneuvered with ease That It was brought to earth 
after Ita swIR upward mah. and safely landed speaks 
wall for tha power of Ita engines. Mr. Wellman has 
been working for four year* to carry out bln Idea of 
rewoblng tbe North Pole by aa airship His aeronan 
Ileal idda ta tha raault of two expeditions by sledge 
and boat Into tba polar rsgloiis. 


•s< 




When th* atawnehip Pwry 0 Waltwr ehlllM 
with the lock ptiea nt Suit Bnlnu Mart* euilai tb« 
wre k of two other eteunere and doliig dnowce to the 
lock* whi h Inquired weeke tor repair the captain 
ataied under mmliiaUon that he had aUtnaled to hla 
englieer to go aatem bat that hla ilpnal had loino- 
low leen mlaun leratood and the englnea had atarted 
full ai eed ahead Sarh an aectdmt ta con 
rlualTo and Inuinlrorartlbla erldence of the 
need of n tellaUa ayalam of Indl atlng the 
dlrertlo and apead of rotation of the pro- 
lellera ol reoaela It la but one Inatanre 
of a hai (er of marine arcldente o tanina 
annially f m ell her the li orre t Inferpre 
In ton of Nignala given to the ei gina room 
fr m II a I rldae or the execution of algnola 
given by the bridge whleh owing to men 
tal atreaa from Impending accident are in 
correctly given It la alwaya extremely didl- 
cult for a board of Inquiry to determlno 
juet with whom the error Hea 
In the above Inotame It la claimed by the 
captain Hat ibe (oriett elgnala ware given 
but Inaiend of the englnea being reveraed at 
the critical moment they were aent ahead 
and tefnre (he error waa dlacoverad anch 
headway had baen gatherad by«tha veaaal 
aa to preclude all hope of etopplng her with 
In the Itmttad lock qace 
Tbere-Ja no queatlen of the Importance 
of enabling the raitoli and pilot to be at 
all II uea familiar with the Interpratatlon 
nnd execution of algnalx kjrrora are there 
by Immediately dlH*mlbIe and corranpond 
Ingly corrected before damage la dona 
fn the abaanoo of a tacbomoter to ihow 
at a glan a the rata In revolutlmia per min 
nte at which the propeller abaft la tnrnlng 
atgoala arc executed by the engineer toMrd- 
lug to hie beet Judgment Itor Inetgnoe the 
execution of half epeed aatem may vary 
oltfit or ten revolaUane per minute and the 
pilot depending upon a epeed-obecklng 
eOect may be thrown off In hla ealculatlona 
by too alow a rate of t iming of the englnea 
Wban equipped with a tachometer aya 
an be obeyed at 
propeller abaft 
apeed with corraepondlng Ineryiaed aoou 
racy and elBelcney of handling the vemel Warehlpa 
m line or oolumn formation muit correctly execute 
tiw orders of the llagablp eettlng their ve^ to eon 
ftom to the deilred headway between ehlpa quickly 
and ac nrately Otherwiae a colllalon la probable 
The abaence of an accurate and dependable taohom 
mar up to the ) rceeot baa mode It ne cnary to 
arrive at the revolutloni per minute by noting the 
tuiVii cucceaaUily by the i evolution count r for prefer 
ably at Icoat a half mluute If the apaed of the abaft 
Is too high a rough gneas muat ha made u to how 
much the throttle la to be oloaed and another count- 
ing gons through All this tskes time end Is on too 
Ruch of a cut and try aystem With a tachometer to 
guide him the man at the throttle boa but to operato 
tba tl rottlo i ntll the iKflnter of the tachometer rssta 
on the dealred R P II 

Range finding for the aconimto algbtlng of the guna 
Includes the detenntnstton of tbs dlstaues of the ob 
yert to bo fired nt angle at which tbo warihip la 


determined by mesas at the ttofism mkls finder to 
the bands of mdllsd an, Ine^ oa fWaagl* ne nngs 
towers of tbo warship nis Is fslaphnsd (a the firs 
control sabsutloa It thn booomas Unpmmtlvs thst 
the rate at which tha eaglass are tamint over st thst 
InsUnt be (mmsdUMy dstarmlned la order that the 



Maoval dMHbPfldnaiiddtpOBttoCjA^i^Ja^ . 
Imllt la on Of the most ssrkas piiiidi|Mjl^»^ 




lops 

trio bridge triaway dsailgasd s 
It the Brown Be|Btliig,antt IMcdilnary Oens- 
BP»y tor t«s -WW ^ 

T%t krldgs whleh is d 



proper Instructlotvs may he teiephohsfi nt*a 
turrets Tbs sooner the dtschsiin ot the preJoeUIe Is 
sBsetad after the range has baen datanalBed the mom 
the atm and the 


In theae ealculatlona tbs eltoot mi Ship need by 
propeller apeed taking Into conalderatlou the oxtont 
and direction of wind and tido ta qnlokly and aoru 
lately calculated 

Bmatlou between ablp apeed and propeller apeed la 
frequently calibrated with due rofersnre to Incnasad 
foaling of the abips bottom from marine growth and 
Is Immediately svailsble Even whan the eaglnerocn 
toreee are endeavoring to maintain an exact pra- 
arrangsd apasd of rotation this apood often verlaa 
owing to tbo abaence of accurate deadbeat taobomafeia 
tor indicating at oil timet tba rata of ravolutloa 
Aalde from the strategic adTintagas of a todtomsisr 
tor Indicating englso spoed of rotntton tbo oeonainlo 
(Ooaftosed on pope irr) 


The pier oonaMa of two spsolany daoignod 
shear lags monnted on ^portal i 
arranged to straddle o 
way track The 
guthar St the top hy a 
signed to carry th« I 


pier s u pport TIm 
throughout Is of n 
The portal or lower ] 
slits of two pairs o 
by gilders a^ I 
rsrry a bin ter tbs a 
Uon of the Umestopo 
tbo portal is monaM 
eqnaUslag tn 
by bevJl m S| 
cMnary In the house e 
support Is of Artranis amitmOUoa Wtoriifi iMtow- 
whssl equalUng trucks arranged to run eif % Smtlto 
Hne of rail At tbo top of the Shear It a bdU bMtlng 
upon wblcb tbs main bridge la bung Ttag tfesek 
wheels are oonserted with ths mortng ginr fn tbs 
srgine by bevel and spur gears 
The bridge upan conslaU of two parabollo pin-oen 
nected trnioai aupportlng tbo croes beams from which 
the track strlagera are snspsndsd Tbo 
Is supporlad on tha plar sqiport by roily I nga, 
and beM In place It a vertiqal ointar jtt the 
Shear support ft Is bung from i ' “ ~ 

nertloD fat such a munor that 
skewed In either dlmdloa trott hs n 
to give aa aagla of one foot oroMwIss tost 

lengthwlBs of tbs bridge 
opsratod from tbo main openttltg n 

(OOSftosod os ppps fdp) 



gat osnur qpib yu too 
s hs nennofilglft- sp aa 

OBSWiSS tost 






AxtantoMk 

tt» katritag Bali wHh Um Hyailaa mmI ib« PhrfadM 
tk* aut0 Doipkia Waif ( mtanr Uw Wttw Bai 
p«ttt wMlnc oeroM Um iky with Ua iMOd nadw the 
Onh oaH hla wfeatbed body aoder the Lien and beer 
tog on Ua body a enp oat of whleh a erow aeame to 
drink and Orhm with hla dog Slrlea hero not a itar 
but repraaontlBg the wbols coniMlatlon of Canee 
Itajar Hla body U dark eaya Aratue bat a etar 
on hla jan iparklea with more life than any otici 
■tar 

Beneath Orion la the Hare wbitl he la hdotlng 
bahlad tha Dog tha Ship Argo aalla The Tor 
tetao toand by Herrury and conrertad by him into a 
lyre here appaara with the tyre on hla head and the 
Bwan la doaorlbad an apraadtng Ita pinlona In gentli 
dlgbt and alnklng down perpandlmlarly Into the want 
era horlaon with Ita right trlog tamed toward Cepta 




partloulara tha OMlaur he oaUa Cbfron gtna tha 
Wild Ooat and Altar ether naniae Intnidaeaa Bwn» 
Ice a Hair and epraka of Aqoarlua a etraam of water 
and tha Thyreue wand of the Centaur 
bgauleue th Little koal of the loitbem bemtapbare 
aeema to bar beea Introdured I y HJpini b la (190- 
liK B C) who on tiled a rataloaue f n thooeand 
V are with tbnlr lad Ire ad 1 i git dee 
Ptolemy (IIOloO A n I who eaten le I man) f the 
theorlia of HIppar h a 1 hU area work to 1 1 h the 
Arab! gave the name of AlmaRent gave fo ty-nlght 
'ODitellatlonn Ihe flg rca were tl e eame aa tl e old 
conetelletlone of Aral • with a ew allitlonM the 
elan lowever were i arked I Heir proper plarea 
nd defined ns to latitude longlt de a 1 1 agull 1 1e 
After Ptolemy a loi g period eneueil d ring which 
Ibe aelroneoilral rharts were ii langed It le lo tha 



BoWm smI tlw Cnnrg' 


Tha Gnat Bear ud Caadtpein 


rba Gnat Hqoare of Pegaana 



jMr who Ittod ahM ITO B C HM work fonlabad 
Ajratub. who bbadrad yaaia later wiu ma 

Dor hl4 iipaat aatrohoafoal poem Tha Bomana 
iM ^ ft maw troMOattOM, om ot wtm wm hr 
Ctomt fagUod i»f “ 

Ma^klMallwi' 



•naa right hand and lit loft to the HOrnoa foot. 

Tbo Hangar and the Aonaa are aleo mentloiied and 
all tha olgna at the Zodiac 

In great nombera oayn Aratua and It yarlona 
eonnaa tha otara ineamantly move aronnd the motloo 
laaa iklat The aala atonda Immovable In the mldnt 
Ibe forth ta Mupandad In aqaillbrium while the 
It Tba poles bound the aala on 
I ondrelod by tbo Baaro that ra- 
btek laptrated by tha Dragon a 


(abantfOB 0> m 


■MUtUaW avU tot WH tha myth magtcl aMaa 

BonbaH d atora In 

«Bly la » f«v 


Araba li the Ighth ent ir) that the neat advance la 
doe Tba t Bill Is of tile pel od among vh wai 
Hnronn al Rai bid of Arabian Mgbla fan wer 
friends to ■ I noa and gaiherad around ihei men of 
lanrnlDg au h nn tho fnuoua aotronomem 11 g Bekh 
Ptrganl Bl Batan and Abdetrabman Bull T a grei i 
oatant they ware aatlilled with Ptolofflya work fo 
which they gave the name Almogeal and alt ho gl 
they retained a great many of the Greek star nemew 
tbw wMod a nuttbar darlvad by tradition from h 
aarlant Arab nonea Abdeliahman Bull wrote a ie 
taUod and oshauattvo aooonat of tba Greok ro letel a 
tkma ewafnlly toUovliig Ptolomy and at he tone 
Uou h« traotad ot tha awiaHt AraMaa heavmi 

AraUaa folk lore la 
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(ximii«ty piclurwvue Tb« aUni In Ui« Vlclnltr of 
thf North Pol* *ra •oppOMd to r*pfwi»nt b •htphtrH, 
who with hi* doi la pasturing a herd of abaep. To 
this group heloiig alio two tutlvea, three goata, tour 
camels and a foal Theae aiilmata ara all lu the 
neighborhood of Cepheua, A aingle camel (ona aUr 
Id Draco) has stayed away to pasture alone Two 
jsfkals and sereral byenaa are prowling around the 
herd with wicked Intentions. The small stars In the 
region occupied by Hercules ladlcats another meadow 
where another shepherd pastures his flock, and the 
long row of sura (In Hercules and Serpens) are tenses 
protecting the iheep tram the hyenas and jackata 
The other aide of the meadow la protested by the 
shepherd's two doss Many other shepherds with flocks 
nr sheep and camels arescatured through the heavens, 
and amid these meadowi runa a River (the Milky 
Way), which aSorda retreahinent to various camels, 
sheep, and oetrlcbea, some of which ara In the art of 
drinking or going to or ratumlog trom the River, 
each represented by itari more or leas eloae to 
broad luminous band Tha oval ring which we know 
ai tha douthem Crown la the Ostrich Nest, near 
which two pain of Oslrlches are supposed to stand 
Another Ontrlch Neat la eltuatod In Bridanna, near 
which a number of Mnall stan Indicate male and 
female oitrlchea. young birds egga. and broken egg 
ahalla Five yelping dogs ere marked by five atars 
In Virgo, a pair of birds by two aUn In Saglttar 
lua two frogs by a sUr In Plsrea Australia and ona 
In Cetua, four monkeya by four stars In Uiwa Ma 
]or, and two ravena by two stars In Coinmbn Near 
Ursa Major and Una Minor are a gaselle and Ita 
young Three pairs of sUra (below the feet of the 
Orenl Bear) are the footprinu of several gaselles, 
which, according to the story sprang from that spot 
\ hen tha Lion also In the vicinity lashed the sky 
with hli Ull and which le now pursuing theae 
gaicitea, soma of which have Jumped for Mfaty Into 
the great Pond (a group of aUr* In tJraa Major) 

W* also find In tha Arabian Haavens a Tent (three 
atara naar Auriga) . a Traveling Tent (nenr the South 
em Crown), a Pot (a ring of atara In Oapheua and 
Cygnua) , a Beggars Olab with nleksd rim (tha brokan 
circle wbtcb forma tha Northern Crown), a Boat (la 
the PhflsnU) , a Manger (In Crater) , a Dyed Hend (In 
Ceaelepale) , a Mutilated Hand (In the bead of Cetua) , 
and Pserl Necklaces. Brooches, end Croaaea ere eeet- 
tcred In verleue perta of tba sky The quadrangle of 
tha Greet Bear foima the Bier, followed by three 
monmlng women poetically called the ‘Daugbtera of 
the Bier " Theae three atara are what we call the tell 
of the Bear 

In many Insttnoea aa will have been notbed the 
Imagtoery llguree ere not composed of a group of 
etars, but of a elngle eti^ Some Individual aUra. 
too, ere of great ImporUuoa, the three bright ones 
that form Orion’s belt are the Three KInga, one In 
Andromeda la the Red Speckled Magpie one In the 
Great Bear, the Black Horse, belonging, parbspe, to 
the neighboring Smlr and around the North Pole 
circle the Dancera, Besides thaae tba Arabs have a 
great many eUra with anch vague names aa the For- 
gotten, the Tonohatone, the Isolated the Dim-eyed, etc 
Bo strong was their objection to the personal ele- 
ment that when the Greek Zodiac 
by the Arabian aitronomers they Indicated the 
of the objects carried by 
the charactera Instead of 
the charactera themselves. 

Thus Virgo was called the 
Bars on account of the 
wheat she held In her 
hand Sagittarius was not 
the Archer hot the Bow, 
and Aquarius, not the 
Water-Bearer, hot thn 
Well Bucket 
When the great mixture 
of Arabian folk lore was 
combined with tba Grerit 
aky many of the star 
namea wera retained hnt 

occnelonally the Greek namea were tdianged, for 1» 
stance the beautiful red Antaree In Beorpio was 
appropriately called the Scorpion a Heart 
In 1433 iriug Bekh made at his obaervatory In 
Bnmarkand the moat lorreit aatalogua of stars op to 
that period The famous astronomical tsblea compiled 
under Alphonao X of Castile date from 1261, and 
next In Importance waa tha great catalogue of Tycho 
Brabd (IMO-iflOl) In thia occur two maw constella- 
tiona, Berenlce’a Hair and Antlnona. which Ptolemy 
menUoned In epaaklng of the Infonnic ' of the Uon 
end the Bngla Berenice'! Hair waa eraaad by Bayer 
who depioted In hla ’TTranometrio" (IMS) an antho^ 
Ity far many yaari, a Sheaf In Its place SubaaquanGy 
Berenlca's Hair was replaced 
Two naw flguras occur in Jakob Bartsoh's "Planta- 
phemm' (1(34). the Tigris and the Jordan which 
.were rMwated for many years on the Preoeb maps 
, and glq^ and ara mentlonpd in a >ook by A. Royer 


(1679) in which a eon^llallOB to hfioof 
waa totroduced This waa Of Sector anA Gw Jtoihl 
of Justice, and waa placed Immediately over StgH- 
Urtue In the Milky Way After the death of th* Sfasd 
monarch. It suddenly diaaphearaa from tho gtohM, lU 
place being lahen hy the Uaard which originated with 
Helvettua In Royer'e book the Uly from the old 
French ooatktl-arme ooeure to the Qot oocopted by the 
Fly A similar Itbsrty waa tsken by Tlkoinat. to hU 
‘Flrmamentom Firmlanum" (Angsbnrg. 1731), where 
he changed tha Northern Crown to "Corona Finn!- 
ana,' a devtca ornamented wfth two stagmntlero from 
the German coat.of.arma 

The eouthem hemisphere, which waa uncharted by 
the ancients, U of far Isas InMrsto than tha aorthera, 
partly beeauae tha changes have been froqaant and an 
ImpMtant, and partly bceanee thO only oonateUatlon 




Tcga, the Swaa, and the Rogla. 

visible to us is the Dove introduced early In the elx- 
teentb century In th* old hooka It la called Oolumh* 
Now becanss It la naar tha ship, repreaantad aomstimae 
at that period aa Noab’a Ark The reglona aronnd the 
Ship and the North Pole have been euhJcct to the meet 
fiequent changea aince the seveuteentb century For a 
time the Cock was formed at the expense of the Ship, 
which however, was soon rcatored Halley Intro- 
dneed In hla ‘Catalogna" (London, 1678) tha Hgure of 
an Oak between the Ship and th# CanUnr, to repreaant 
the tree In which the King of Bngland was bidden 
for twenty four hoars after Cromwell won the hattla 
of Worcaatar (Saptembar 8r4, IWl) Halvetlua and 
Flamaieed aecaptad tbla new conatalUiUon. but La 
Callla L-cmplalnad that Charlae'a Oak was formad ont of 
some of ibe flneat atara In tba Ship and rained this 
Therefore ha left It out of bis cbaita 
A It Halley alao Introduced an- 
other flgure— the Heart of Cbarlw the Socond— which 
was flnelly adopted on all the modem obarU and 
globes It conalsta of a single star of the third magnl 
tude on the collar of the Southern Hunting Dog 
Camelopardus la a yonng constellation, and waa 
placed In tho apace between the Pole Star and Anriga 
about 1634 This !■ the only flgura that remains of 
the many that ware hare among which warn the Rein 
dear IntrodLced by Le Monnier when he returned trom 
Tjtpland, between tha Pole Star and Caaalopala, a Har 
vast Keeper, between Oapheua, Caaalopala, and Oamele- 
pardus fanned by Lalande when the comet of 1774 
paseed through that unelaaelfled region and named 


Itoth’B haofl 
With the bead edf 3 
bone of an aai) Instsad of Hen 
Christ rods to J 
Ark for tha Ship Argot tho C 
dog of ToUae toslmd of the 0 
Blgna of tha Zodlae wera nai 
ApoaGas tha lUm beeainw at- 
Andrew, the Twins, 
the Bvutgaltat, the Uoh, I 
St Jama* the Leas, ' 

■eorptoa, Bt Barthotomew, 
thaw; the Goat, 8t Stoma, / 
and the Ftshaa, St MathlaK 
In tha lattsc part of the 
attempt was made by Wei 
coats of arma of vaiioet 
other dericea to hit “OBh 
Hwr. whar# we 
tfaoe of tho Bad 
ptaGo of tho Grtot Boor, a 
tha Scorpion, tha donblo-haadod 
Orion, etc. Flamstaad'B "Sky Atlii,* 
Bodo (Berlin, 1768), given two 
the Brandenbnrg Scepter near 
atowaki Boll, named to honor 
near tha Bogie IneMdtog the 
aU Gw conatellatlona la the Oat 
between the Cnp and tha Ship 
tnry After Napoleoli'a death 
to place him In the beavmia 
hla flgura appears to no map < 

Tha accompanying IHmtraGoi 
Sir kobort Ball's "Story of the 



Tho opening article of the 
1787, deala with the raltweywar 
many and Bweden, and deocrib 
Tsmel called Gw "Drottnlng 
etcoDent article on Imitation arroi 
olnded In 1911 Rome la to be tl 
bretlnn of the flltleth anniversary of 
of the luilan kingdom For tbnt 
on Old and New Rom# aeema pecnllarl 
The paper read by Prof Harold A. Wr 
Royal Inatllution on the Blectrical 
Flamas la summarised Mr Percy (tollim 
an article on Ante and Beea as Pets. Mr 
Redfleid propbeelee that In a few yeara a 
doslrea to call another over tha t ~ 
only make all tho eleotrlcal eomwcGons d 
but will deposit bla money la an automaGe 1 
as long aa he llkea, and then have hla 0 
mitlcolly banded book to him This pi 
upon tha 



BIII0S1.TPB8 or TXI BXATm 

hy hhn for the astronomer Le Meaolar, who put It on 
hla glohe of 1780, and o third flgnrt, formad by Bode 
ai a mtmerial to King Frtderick II callsd Frlediieba. 
Bhre oouslatlng ot aeventy-eix rtare batween Oaaslo- 
peta, Oephens, Andromeda, and Cygnns Tba Ogore In- 
tlndaa sword, pen. and olive braseh Unral wreathed 

In 1694 tha Fly wu mads odt ot the "latonnw’' of 
the Ram, end Dnleom waa plaeed batwean the 
Great and UtUa 

Helvetlof la reapouthle tor tho Hnsttog Doga 
(Cohoa Vanatlco) which mn before BotKee; Moimat 
Momatoe, below BoOteO, Cerheroa to the left vt- 
Btretched hand of H«««14S, tho Fbx aod Goooo to tho 
Milky Woy, notr Mgtttartoi, the Uaard, naar Aadro- 
meda, tha Soblankt eoat ^ anas, above Saglttartaa. 
the Lynx, banraen the Groat Bear and UeFtnlee’. thi 
Little Uoh noar the Grott Uffin, ayd a muU Trbmglo 
and Boxtoat Thaos wore pahUg^d to idlh attoy hto 



retogt to very > rseoarkaido aboltera. A pecnllar ahd 
InatmcGvo ibataoce was oboemd 'by tba wrltw to th* 
apring of 1808 Tha swanh llbw over a loxaa Tlasyard 
which poiitalned tow hulMtov. Ona Of thoao bolUtato 


ftow dtoaetly toward a amatl hole In oao ot too hloolto 
and dtoappwad to tho totorlor Kd flonht tho a*anh 
to^ ratood og a troa or hhrab on too preeodtog dor 
ud hid goto eat aeonto to i6«k o bOtao. Tha goaqto 
tpogd too IMMo hoto toadtac tote tod graat oMrftT oT 
tha oa a wtoto' li teo h. and rapertod thadr dtwctvott totbflr 
oomni^ Thhei - -- - ^ ■ 


^ottofdd to do. tor too UttM h^ ogiitoM Wkhto ^ 
MWfiNd to ttOTipid M ^ 








ttmN *« nint 

m«tia« M4 wrwbw* (■ tte 
iMt wM MW tlM eltr of thUaa. 
nKVNK , Tbo BothMjr DUOn, whlob to imnl wtlM 
Ond ■ ulto or mero In wUtb, wm tbo ooom 
of a trlnafh ot aoioplanM nch u otob the moot 
o dttWrt M Hn aanaiwta dM not brilwro pooalble. Mot 
MlV mmt aU morto toohoa, I 
«r<«Uoh aro Hr in adtanoo of 


I, tor «blch 140^ In 


Ugilaaa trpet, altbouih the UUor type 
■olnfaTor ortbemaeblnaoottbtatypf. 
Iro mto Wrltfkl Uplanea. Ilra.blpianaa ot the Volein 


Tbo Onitteo M^ono repnaentad 

no mOnopUno typo ot dying maoblao wan ropro- 
BMtad tr tbiM Antotaotta macblneo, two Blorlot. and 


It all tbo oootaoU took plane 


( 10 kllomatan (Lll mUaa) The lodgea’ and 
Id waa In tba middle ot ono of tba 
abort aldaa. laat owoaiU the grand etand. A row ot 
aeroplane obada waa .planed at one and ot tba grand 
atand. 

Tbo drat der of tba meaUng, Sunday, Augoat Und. 
waa glran up to trlala of the maohlnaa entered In the 
International Cup Rene for the Bennett Ut^hy On 
aaodunt ot the aarentaan entrlaa, elimination trlala 
wore regalrod In order to ealect three oontegtanta to 
repreoant rranoe In the raea 

Aa there had been rain the pieoedlng day and aleo 
early Sunday morning, and aa the wind atlll continued 
to blow at the rate of about 12 mllea an hour, the 
weather condKlona ware not propltloua for the dret 
dlgbto. Soon after 10 A. H Uonolenr Maurice OuOroy 
attempted to get off the ground with hU red winged 
“R.IJP " (Palterle) monoplane, bnt on occouut of the 
ooddan conditton of the earth, ha waa unable to rlae 
In tha air M Paul TIaiandler waa the next to make 
aa attempL He bad a Wright biplane, and aa thU 
Btorta from a rail, be had a dlatlnet adrantaga orer 
M Onttroy It waa with conalderable difflculty, how 
eear, that Orarytblng woe put In readlneoe about the 
otartng apparatua In the dtteen mlnutoa allowed for 
makhig a etort Then, too be bad trouble with hie 
■Mdor FInolly, however, he got away Juet aa the 
time waa up The raacblne roie and made a two- 
rnfaute Sight, during which all the ekill of the aviator 
won required to keep It right aide up At length It 
waa naught by a atronger guat than ueuol, which 
oaaaed It to make a diva M TiUMndler elopped tbo 
oaglna and glided to earth Thua waa eliminated the 
■eeond entrant tor tbe International Cup Haoe. 

M. Hubert Latham woi the next one to attempt a 
Sight with bla powerful Antolnetta monoplane He 
roae In the air readily but when once aloft tbo atrong 
wind gnata eanned hia machine to pitch and roll In on 
aloralng manner After covering about a kilometer 
he anlohly deaoended, landing aately In a aeaoad 
trial lator on, H Latham qnaltSed by making two 
roanda ot the eooree (10 kllometara or U4 mllew) In 
IS mlnntea and SI aaeonda No aooMr hod II latham 
dwoended than K. Loula Blerlot roae la the air In hla 
No SI monoplane Stted with a 4C^ree-pawer Anaonl 
motor Bnt even thin MIlIfnI aviator bod dUBoulty In 
kOopIng hla monoplane on an even keel In the wind 
which waa Mowing. He covered the cooroe onoe, and 
waa making hie aecond round when a apdden guot 


CapC Petber, who Steo undor tba peeudonym of 
De Bna, made a abort Sight with hlo Volaln biplane 
Ha came very near rnnnlng into, a barricade oppoolte 
tbe grand atand. M. Lotabvre, with a Wright machine, 
oneoeeded In aUrtlng dnrlnk a eahn moment Be 
made a round of the oontna to S mlnatea and 8 1-C 


|ng the naeond romd. and after covering but 16 Ulo- 
metera (10 mllea) on Boomut ot the wlpd, ho waa 
■ppOlntod aa the third rop r aoa ntat lvoiln'tho enp raao. 
H. Tlomndlor afterward HdOo two ronnda In IP mln- 
ptoi and M oaeondf, and won eppointod <a a leoorve 
pilot M. LoHam, on tbo “Antolnotto IL,” made two 
reemda la IP mlantoo and 44 1-t oaoondo M. Pnnlban 
mode two roondg w2th hta TotolB Wplano In SI mio 
tAfa Bad 44 oteond.,add M. Somw In 18 SI Thm, 
gHhtMih six reaarva ^ola wore oBowod. eiHr tbtoo— 


I the 

f OOSiSt aiMi^i et*«lot» pievallOd 
;%%*o( «bgdsy, trttH tbo NMt that ilmoH oA tta 
litoMIA OW thoM IMadtlnoa and mnda llghta 
Ai'd ctdoek no M thhh ft«« om- 


Md the Oldbt waa one never to ho torgotton M. 
MoMmw oa hla Wright mnchtna perfoitaed the moat 
dgrlng taata, heoldat deaertblng clroM and Sgnra 
oightn, ha would mah at the grand atand, and then 
quickly turn to the left end avoid It M Paul Timan 
dier and Count de Lambert made excellent axbibitlon 
StghU upon tbelr Wright aeroplenee Tho latter at 
one tlma Sew peat M BuuanVarllla on hie VoIhIii 
blpiono, going bolow him and thua ravoning Ur 
Ourtleg'a maneuver ot the day before, whan be paeeed 
above M Latham when Hying at right nnglea to him 
The reautti of tbe Sret dayi attempt to cover one 
and throe drculta ot tho couria (10 and SO kilometore, 
or 0 Si and 18.SS mllea) in tho opeed teeto. were oe 
followa 

BRounda 1 Round 

Tlaaondler (Wright biplane) SS I/O S to i/s 
count detambert (Wright UploM) SS 01 9 U3/& 

lafebvre (Wright biplane) IP 01 1/6 8 61 1/6 

Latham (Antolnetta monoplane) 9 4T4/6 

Panlhon (Volein biplane) 10 60 

Banon'Torllla (Volein biplane) 13 801/B 

Sommer (rarman bipigne) n S4 1/6 

Cookbnm (Farman Uplane) 11 44 

The following day, Hendoy, Mr Otenn H Cnrttan 
covered one round ot the conreo to I mlnutea and 
SOS/S eooenda Re auoeceded In lowering thia to S 
fflinntM end 11 S/6 eecoade on Wedneadoy although 
be wee not able to oqnai M Blerlot a record ot 8 mln- 
ntea and 41/6 oeconda (4dl6 mllea on hoar), made 
Tuaaday by tbia aviator with a new monoplane Stted 
with an SO-home-power motor The third day of the 
meeting wu notable on account ot a vlalt paid by the 
irrenoh preoldant M Falllereo, who Inapectad all tho 
machlnea and ibowad great Intereat The Sret Sight 
thIa day waa made by BunauVarllla who Sow In a 
breoM of 16 mllea an hour, which cauaed hla Volaln 
biplane to rock dangeroualy Ho mode one circuit of 
tho courne Next M Panihan made a Sight, fixing 
Smt to a height ot about 100 toot and afterward to 
between 300 and 600 feet On the beck atretch be 
raced a train tor eome dlalanco, overtaking and pain- 
ing It Deoplte tbe itrong wind, which cauaed tbe 
machine to pitch and lurch he made the Sret ronnd 
In 13 mlnntea and 13 aeronda. After rompleting three 
ronnda of the oourie ho made a audden di-acent and 
a wide curve, but righted hla machloe whan near the 
ground, and paaoed tho grand atand on a level kee), 
making a couple of wide clrolea In front ot It before 
he alighted Aa an exhibition of daring hix Sight In 
tha 16-mlle wind at aucb a great height auods unpre- 
cedented Tha time of hla three ronnda wax 38 mln- 
ntea end 13 S/6 aecoude M Paulban’e pertormance 
Indicated that b» might yet do greater thinga, and It 
waa only the next day that he enrceeded in breaking 
all endnrance reoorda Oa WednMday, Aiiguot S6tli, 
be remained In the air 8 honra 43 mlnutea, 84 4/6 
aeoondo. He covered a diatance of 134 kilometem 
(8814 mllea) After aaveral other avlatorx had made 
abort Slgbte, M Panihan atarted about 4 F M In a 
wind of about 0 mllea an hour, and circled tbe conrae 
eontlnnoualy, notwltbatendlng that tbe wind blew at 
timoa oa high os 84 mllea an hour While tbe apeed of 
the machine waa only about 80 mllee an hour, It waa 
remarkable for the eaae with which It Sew In tbe 
wind end for tbe otaody running of the motor TbU 
motor la tha Gnome revolving-cylinder BMtorae-power 
engbie, conaiating of eeven oyfindan which apln around 
n Sxed crank. The propeller le attached to the cylln 
dera, which revolve In a vertical plane, the motor being 
pieced In tbe rear of the lower Mane 
M Paulban bod already made awveral lengthy and 
excellent Sigbta with hie biplaae, but that on tbo 36th 
nIUmo la by far tho kmgaat. exceeding Wilbur Wright’a 
3-ta<rar and SO-mlnute leoord by 33 mlnutea Tba Brat 
round ot the conrae waa made In 13 minutes and 10 
necondOi During the elstb ronnd the wind Ineraeaed 
to eueb on extent that M. Paulban waa blown Ineide 
tbe eonree, and In order to tom tbe pole at one comer 
be wen oMIged to deacribe a complete circle After 
alighting, when hla geaollne gnvo ont at T 30. be bad 
tbe tank reSlled, and then Sew from the point where 
be came to earth aoroan to tbe grand stand Ha re- 
oelrad an ovation from the apectatora. M Panlbaa’a 
Sight was for the Grand Prix de la Champagne, tbe 
prlae for which la 110,000 to the winner 
Aoether aviator to make bis appearance on Wednea- 
day was M Rongler who bad a Telsin biplana Ha 
made tbe Sret Sight of the day, bnt hla motor gave 
out, and ba cami to earth rtortly after cioMing the 
starting line After two unsnccoasfiil attmnpta, H 
tntbam Sew once aronnd the course at a great height 
with his “Antoinette XIII ’ nt tho Miine tine that 
Sf Paulhan wu Sytng. He only succeeded In making 
one ronnd, owing to motor trooWeu and tbe wind at 
g bigk OleviMon appurad to bother him u mneh u 
It dU PoUlhaa, who wu Bylng lower down M Henri 
Fenrplfr, <» « Volsia machine, wu another novice to 
altspipt g SUht Aftgr getttug tbreoqnarterg groimd 
tbo oonno, bo wu doahed to tbe ground by tbe etmng 
wind, an* egoiped with g broku nose altbongb hla 
maghtag wu domellahed M Latham also made a 
fwM at A sregt belsht with hia No. St Antolnotto 




monoplono. M LoMim wu tbo only Wright pilot 
to attempt a flight He eooa came to anrtb, owing to 
tha bruklng at the gawllne feed pipe M Dolagiengo 
mode a abort flight on a email Blerlot monoplano, ud 
M BunauVarllla made a good fllgtal ou hie VolglA 
biplane M Latbama beet parforniamo Ihia day Vgo 
tbtM rounds of the cuura Between B 80 mid 7 P if 
night or ninn machlnen were quhkiy brought out and 
attempts were made lo beUer ibo 10 kilometer epeed 
record The Curtlee biplane wiie the lent lo start, 
wbloh It did when no leno than live aeroplanee were 
traveling around the i nurse The aviator took tho 
Srat turn ratber wide lie waa obliged to fly above 
one machiu, and he run out of hla counte somewhat 
In order to avoid a collision with H Sommer on hla 
Farmon biplane Ho reduced hla lime to 0 minutes 
and 11 8/0 seoimda In this flight Short (llghte were 
made by M Legogniux on CnpL Forbore biplane, M 
Rongler and BanauVarllla on tbelr Volaln Mplanu, 
H Sommer on a Farman biplane and H Delagrongo 
on the Blerlot monoplane M Bunau-Varilla roae to 
a height ot more than 8u0 feat 


Tbt record for epeed and dlatonoo wu mada,on 
Augnat tdth by M Latham with hfo No IS Antolnotto 
monoplane The weather rondltloni were favorable at 
tbe start, but during tha ceursa of the flight M Latham 
encountered heavy wind and a rain atorm He navgr- 
tbaleu kept tbe machine flying nnlll tbe fool gave 
out He enctarded In making over flfteen rounfla.of 
tbo couree In 3 honra 18 mlnutea and 9 3/6 aeeonda. 
Tho total distance covered wu 164 376 kllomeieni 
(96 88 mllee) The average speed was therefore 4103 
mllM per hour The tuteet round wu made In 8 mln- 
ulM and SO 3/6 eeoonda at an average apeed of 44 OS 
mllM an hour ThU record aarpaased that made tbe 
day before by M Paulhan, since tbs machine flew n 
conalderably greater distance in leu time, while It 
alto demonatrated Ita atablllty In a wind of about 24 
mllea an hour and lu capability of traveling tbrnngh 
rain The flight wai a complete vlndlcatloo of tho 
Antoinette motor which. It will be reroembered tailed 
Latham twice when he attempted to crom the Bbig- 
IlBh Channel This motor lo ot the V-typo, baring 
eight water-cooled cylinders It la one ot the lightest 
motors ever cenatrucled per borao-power Besldea 
making tbli record flight In tho P M Latham flow 
70 kilometers (416 miles) In tbe A M with the "An- 
totnelte XIII ’ Count de laimbert flew 110 kllometara 
(72 mllea) late In the P M also so that tbo long 
flights on Thursday totaled over 212 miles M Blo- 
rlnt met with an accident on Thursday lu order to 
avoid alighting upon acme draguona who were travol 
Ing acrou tbe Arid on borsehack he steered bla ma- 
I bine Into a feme breaking the propeller sod damag 
Ing the monopleno conalderably He wu making a 
flight with M Delagrenge u paieenger when tbe acrl- 
dent occurred M Rougier also alighted upon same 
apectatora, bnt fortunately they were not aeriouly 
injured 

latthsin'e diatance record of Thuraday wu a record 
ot only a day for on kriday, Augoat 271h Henri Far- 
man anrpoised It decidedly with hla modifled Volaln 
type biplane now known u the Farman machine Tha 
ilxth dny or Iho meeting wu the lart one In which 
tbo Prix de la Champagne could be competed for, and 
everyone took It for granted tliat Latham’s record of 
96 mllu In 2 IH would remain unbeaten About 4 20 
P M lattbam brouglit out the Antoinette XIII ' mono- 
plane ond atarted on another long flight Some ten 
mlnutu Inter MU Fnrninn and Sommer etartod out 
quite unexpectedly upou Farman biplane* and a real 
race at onre began. At Ihe end of Latbama second 
ronnd, be passed high nborc Sommer and harman, wbn 
were flying clou lo tho ground at alwul tbe atme 
level and only 60 feet apart, Sommer leading Tha 
two biplanea mode the last turn of the course only a 
second apart, and then k'arnian poeaed Sommer In 
front of the grand atand whili the latter's machine 
dropped and touohed the ground Just aa It rraoaed the 
line Sommer accordingly circled around the timers 
box and crowod the line once more according to the 
rnleo. which maneuver placed him tar in the tear Both 
biplanes flew et an average height ot from 0 to 12 feet 
tnly while Latbom maintained in elevnlion of trqm 
260 to 300 feet Hla machlno was conalderably faster 
than the other two and he lapped both of them nv 
era! times I^atbam covered 60 kilometers (8106 
mllM) in 44 23 against Furman's 61 21 Eigbty and 
100 kilometers (49 71 and 62.14 mllea) were covered 
by Latham In 1 11 201/6 and 1 39 20 2/6 respectively 
bnt Anally after making 110 kilometers (Ok 76 mllea) 
In 1 88 51/6, hla fuel gave ont and the roonoplani 
gilded to wrtb After Latham ceased flying Fnrmnii 
kept eteodlly on Sommer stopped after making llirec 
ronnda herauu of motor tranble He efterwaril 
started again hut too late to maht a reiord before (lie 
dosing of the Hate at 7 80 Shortly before S P AI 
M TIaaandlor atarted on hfa No 4 Wright me. lilne 
and made 11 rlreuits In I 40 62 3/6 At about the 
name time. Bnnan Varllla made eeveral circulie on hie 
Volaln Mplane, and Delagrangn and Blerlot came out 
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Uaflaf til* of • BuHiBUla «tiiui witk bairf 


niMaared and raeorded Throosh tlia UodnaM of Mi 
II C RUor Chief Clerk of the United Btntei OeolocI 
(•1 Survey at Waahlntton the writer haa been (Iven 
farllltlea for a atudy of the ayatem generally adopted 
which la aa folio* a 

Ibe qnantit) of watei flowing In a atrcam la ex 
praaaed In varloua tenne atiording aa It 
repreaenta the dialnage fiom a walerahed 
of given area the lale f oiilinmna flo* 
aa for poaer purpnace oi aluiily volume 


definition of theae temie 

Second foot an abbuviatlon tor one cu 
bio fool per aetond la the quautit) of mater 
flowing In a alrtam one fool wide one foot 
deep at a rale of one foot per emond It la 
generally ueed an a fnndauii ntel unit from 
whlih otbera are compute I 
In connecllua with pvimplug and a clt) a 
water aiipplv the water la gunerally mean 
ured In gallona pei minute 

rhe mliiei a Imh la the quantity of 
mater that pnatea Ihiough an oilflie me 
Imh aquare under a head which rarlea 
locally U baa been commonly tiaed by 
miners and Irrlgatora Ihiongbout tbe West 
and la deflneU b> atatiite in eaih State In 


The atnage iiinlii of (ubli feK of 
latei Hi wing pci m onil frim emh tquare mile of 
lei dinli 1 II III luisiii i| non ihst Urn run-off la 
lletilbuted niiirnrraU Uth oa regarda time and area 
a given na second fnt per square mile 
Run off In liiihca la tbe dejlh In whlih the drain 


la amall 

Current veloclly la meoaored 
oomatlmaa by floata and aont 
limes by meona of the metara 
llluotrated herewith In maosnr 
Ing by floats of whlob there are 
■everal kinds the alapleat being 
a corked bottle weighted at the 
bottom and carrying a flag at tbe 
lop little affected by wind oh 
oervatlon Is made of the time 
taken by the float to paaa over 
a eelerted run of the atreem 60 
to too feet long A number of 
velocity dctermlnattona are eo 
made at different polnta acroea 
the stream and tbe mean velocity On the Mt a h 
of the whole section eatlmated pieoe batn 

7 be discharge la the prodnet of ahv 

that moan and tha mean Mctloosl 
area of the run which la detsnnlhedbyaaaauremanta 
and soundings of the two ends of tbe mn and at Inter 
mediate points 

When meters are uced they are held atatlonary In 
the torrent at a nomber of points scrota the width 


Br eallhnting atstiast the Bstara ora draws thraggh atOl t 
it a kaowB iveed, and tha iwolatieafl they make rseoeded. 

of tha Htreain and at different depths and tha veleol 
ties rctonletl are averaged at before A typical meter 
muih used In tbe goverumrnt aervlce Is ehown In the 
UlnatraUona deelgned by Mr W O PHce Ita mb- 
n erged portion tonelau of a amall wheel oarrylag live 


lalJ PriM alaotrte mstari Mmadi rreelTed at flha raiw 
traamaHted ^ eamat fkom the lauU hatfery 
ra I aa tha right a Priaa aeoastle amUr. 

and broka In a MiltaUy protactad watardlglit ocm 
partmmt Tha number of ravolntlona mode by the 
wheel are thus alertrlcally reoordad by tha cramat 
of a battary operating the olockworfc of the Indicator 
dIale Two of the email portable metera are also 
shown In ono the rovolntloas art 

«-r *«•- — |gj » 

*" -phragm. the lonad belag tennryM 1 b^ 
inbe to tbe ear of tbo obswvar wbmMM 
the roviduMeos and la tbo othar an MMIa 
currant from tbo aniall battery ataowa 
atas a boaier whan tbe contact la mad* agd 
broken aa has bean deaerlbad for tha laHpr 
maeblna v 

in each case the meter Is supported atas 
a potatad weigbt. provided with ftm wkiflh 
keep It pointing straight upstraos both Ip 
the vertloal and hortaontal plana 
To losnre the oolnoldenoa of rtadlaga ^ 
dlflOrant metara eanh Indlvtdnal laMraaMat 
baa to ba aaparate l y ratad' to detarmiBo 
tbe amot number of revriutioas tt will 
make la a ouirent of a oertam apeed tbia 
Is dene br drawing tbe meter through n 
maasorad space of sUU water M a aumber 
water of different spaede aad noting the nmaber 
of revDlntlna made from which a Mttat 
table Is prepared flvlnff the valailty per 
eeoond correapondlng to any number of ruvrintloha 
Current-meter meaenremwis may ba mod# by aa eb- 
strvor oa a bridge Mspendad from a cable In a boat 
or wading, and gMlUff atatlone ara olaoelflad in ooeord- 
ance with tbe method uaod A wadlag ototloa to abova 
la oae of oar 







tMknlral and acHntlflc intMtlfatloiw «m to 1m 
ratfrnwatod BMidoa Mrritic m a Pantheon to 
UUM* men whoM thongM and work hare been 
opetattre In faahloDinK modem eirlllMtloa, thia 
tavHOB waa tbua to bocoou a aonrce of blatort- 
aal knoirledfe to tbo adeotW, and a plaea to 
wueb-both encloeera bn4 >ay|Ban do«M rafer for 
tortttB tdeaa and mwfali: 

Aa tbo Bawtan Aeadaor of Boleiicea ad tar 
bbek aa twantr jeam afo bad made plana tor 
eddab^lns Ita matbamdttaal add plundoal eoBeo^ 
tfoBB on aUtotIr biatbrloat Bada tnanir daafnl In 
Btnunenta add i^Mrptad of blatorkal impbrtaiiM 
««a abraadr ft tba dMpoaal tbo tonttdara ef 
tta nair ttwrain, Tbf latter Waa laabmatad 
a tmr yean ago (on Utb, IMS) in prorlib 
oMd baaddnartma, tba atata barbif ptnoad at Ita 
dlapoadl the ropma dd tba old bhttoaal Maaanm 
(ft bttrtnmmMKraaaa’ >, bdvaowp, tiMoa ip tba 


a Wr tba OlMlaiit «d iPad. 

ai tba bwibbiilb of, tt|K 

tiiMtt of tba M ta intaOid to tba tiir 

Mk tba (odaMtoa stoba or tba iMntte 
b tow tooBttot m *r 


muaeum are mainly reallxed by orlplnal marbloee 
and apparatue In arirtltlon to rerordi of the very 
flrnt experiment! In a given direction, and tbe earll 
eat fketrhei and dealgna Theee collectlona In or 
tier to tlluatrate the a(.htovi>menta of a(.loD<4t and 
luduHtry In a really lompreheuilve manner nerea- 
aarlly had lu be International 
The rentral library above referrml to and ahkh 
la Intended for aurvlng tbe aclonllllL purpoaea of 
the muienm rontalna both ancient and modern 
work!, pampbleU periodical publliAllons, etc on 
Bubjoefa of engineering mathematlce and wlenrc 
While furthering hlBtorlcal Inveatlgatlon llila lib- 
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ilallt liititrMcKve M ramparad with tb« CumplM Ot 
Llirniii <1 )Bbi>nit(in«a In tba elfhtMnth, nlnttamth. 
iiiKi ini'iituili iKuturlM WhIIs on oh* band ■ 'moM 
sirlldiiK proKr<’*H from the prtmitlT* apporatw ot *1 
< liMulsta to tho improveil Inatnimeiita of modem chem 
IhIh Hill Ih' noted It IH Intenetlhg to oboeTT* that 
(iriulii uppainlua atlll retain tbair original traditional 
r>imi In vtblih they have been uaad by Ibe prederea- 
snra ot preaonl-day ehcralata The evolution of plow* 
Ih flgured from the moat primitive Iniplemant, via, 
rioighly abapnd treaa drawn flral by men and after- 
ward by oxen, to the preaent-day ateam plowa, paaa- 
Ihg ihruiiKb many atogea wbleh hnd to ha travernad 
111 tarlnuB agea and renturlea. Another feature In 
evnliitlnii iwrtalna to the development of automobilea. 
from the nret innior-rar loiuitnirted by Daimler In 
lUb to ihe moat Improved modern type* In the mme 
hnll will be found a almllar retroapactlva aahlUtlon, 
relating to the vaiioua atagea In tha evolution of ryelaa. 
The atrldea made In a apeclal branch of railway angt 
nierlng via , (he conatructlon of mountain railway 
looMUotIvee are graphically renderod Bide by aldo 
with the lateat type of locomotive used on tha HIgl rall- 
way Ih a model of the oarileat type uaed on the aame 
rallwBy line the latter having been conitructad in 
1871 

In tliu exhibit repreaeiitlng the ochlavementa In tha 
held of clfli ti Irlly la ahown the outnt uaed In tha Kom 
picture telegraphy, of which n deacriptlon wan given 
nime tlmt. ago in Ihe (olumna of thia Journal To the 
left In the inuatrallon will ba noted the Mndlng ap- 
imatnH with an elactrlt lamp and the cylinder M 
which the pbotogniphlc film la wound up, while tha 
retrivirii npparaliiH li ahown at tha 
ilfthi Dlngrammatlc viewa and da- 
acrlptlciiH In ndditlon to aomc 
Mauiplea ot tHlephnlugrapha fur- 
ther fadlllate the underetandlng of 
tbif appanitua the Importana* of 
whlih will he fully aegad only 
after Ita Introduction Into general 
practice 


The terra blai k 
tometiuie* Jokingly applied to 
ordinary toal whlih we burn In 
our lurnaL«H, but Ihe real black 
diamonda of commerce ore among 
the mnal unique iniiieral produile 
of the a drill and they aerve a pur 
poae In the indniitrlal world that 
luakea them of groat value The 
block dlanmuila are pure carbon 
and yet In no mil ward appearance 
rewmble the illiiiiioiida whlih wi 
are oceuaionieil to wear na nrim 
raenta. They nre allghtty harder 
than the ir)Hlal or gcni iliaraonda, 
and In fnit nlmut the hardeat aub- 
ataniut known 

llluilc illaimiiidH lit inrhiiiiB ore 
among the grealeat curlitallleH iif 
ihi raliierni kingdom They are — ^ 

wrlthoni iryalallliie torni and are 
found In Irregular pieces ranging 
In aloe from half a karat up lo 
three four and five hundred liarata They are dark 
gray Mark, or brownish In color and opaque The 
real diamond of the Jewelry trade la also pure inrhon 
but Iranalucent and irjatalllna In fonii Two objeita 
80 alike In corapoalllon could nut b« found so oppoalle 
In appenraine hh theee two tornia of carbon 

Another peculiar thing about the block diamonda la 
lliat tiny are found only In one locality In tha world 
Ibey come from a vary email aactlon In Braall nof 
more than 2£5 inllea Kuara In area Ontalde of (his 
limited territory no pure black diamonda have aver 
Iwen found In the Brasilian block diamond flelda 
Ihe natlvea dive In the river boda for them and re- 
cmer them fnmi the gravel and waahtuga of the rlvera. 

IVhai peculiar freak of nature c luaed the depoaltlou 
o( tha black dlamunila In thla eectlim of the world and 
nawher* elea la one ot the idyaterieg which aclenea 
ha* failed to evplalu Nona of thmi boa been found 
In the great Kimberly diamnnil ruglono, whara tb* 
ciyaUil form of Alnraonda have for ao long been mined, 
and llkewlae no flne apeilmene of the gam diamond 
have bann found In the Braxlltan liiiuk-dlamond flelda. 

The whole origin ot the black dlnnionda It Uieraforo 

0 ailnntlflc uiilguia Naturally the qucatlon Is ralaad 
"Of what uac la a black diamond^ No one wonid 

1 are to wear one of thaae diamonda which reeemblea 
a piece of coal more than a rral diamond, and so far 
no one has popularixed the block gems aa the black 
pearl has been Nevartheleas tbs black 
aerva a moat important and uaaful function In the In- 
dnatrlal worW 

Thla pure blaik carbon la not onlj harder than tbs 
rial diamond but tanglier and no! ao brittle aa tha 
gem CVtaaequenlly It la ol great value for many 


SCfvllWip 


meekoalsai parpoaia hafl fir lfath« wtOt 

dUmond drUb. In dlaaakd dHtttn* Ui tlpa of th* 
drtUa art atudded wlib aafkMi or Waek fllga««Alk dad 
wbsn the boraa ara deep, tba K — la oe (taat that 
tha gam diamondg would ba draritad In tba pwioaia. 
But tha earbeo raatoU thla eontiunod praaoura, and' 
slowly vata down Into tbs rooki 

fn diamond drill work, the sorboa la sat In circular 
pieces of soft steal or Iron, called bltd, and thaos MU 
are attached to tubing Armed with thane black-dia- 
mond teeth, the drills push their way down nnder 
aerrre preasure to a depth of flvo and rix tbonannd toet, 
cutting through the hardead hind of reek Bomo blaok 
dlainandB are mnoh harder than othen, and thara I* no 
way to datarmln* by tha color th* dISeruic* In tha 
degree of toughnera. 

Black diamonda or pnre carbon ara not by any CMana 
cheap, and the awnan of the mines In Brasil wher* 
they arc gathered are making a good thing out ot their 
monopoly In the lost thirty years the prices of black 
diamonda have advaneed from tE to nearly |86 a karat, 
and the tendency it still upward. The arming ot a 
drill with diamond polnu la thus % rather expenalvt 
matter Uaually a net of olght itonaa are placed la 
the head ot a atngts drill It each diamond wstgHa 
only three and a half karat*, the total ooM at $85 par 
karat would In about $8,880 tor a aingl* ML 

Oreat oa this ezpenae la, however. It pays, tor tha 
black diamonds ara ao tough that they last a long 
time, and they achlare raaulta which could not ba Ob- 
Ulnad In any other way Thera la no known mbitaiios 
that can taka the place ct carbon In drllla to bwlfig 
lor gold, tllver copper, and other mlnaral dapoalta. 


•ItliUl % ^ alqidtt pnr 


lairfalp uMn th* numb* 



near Ifl oharga of foM _ _ 

AMhtt tt, JUttla, Ine,. laboratory ot 
lotry, ^oatoa. Maaa., In A recant pop. . _ . ^ . 

that tMB* wfaUk bav* bean mhd* at th* g orOWi a i Bt 
fcMdaatW blant toain to IndMta Oat tha SMOt 
tent (blag to be conalderad In a coal la lU hMWflg 
value- yoDowlug thU, tha alas of tlw coal may b* eg» 
eldarad next la ImporUnca, and Whan the molatl^ 
Tolatll* matter and ash era widely dltterant they gUtt 
alia hd conoldarad Th* raavitt of more than 400 bdtto 
taat* at th* government UMing plant atew U 




flgnraa that the probable Inflnanea of any ot tl 

band flrad fnrnaeai aa It 
to he. With certain bOUar aqulp- 
which a conolderabla overload U nacaatary at 
tlmaa, the eltecU of thea* eonititnenta may ba mneb 
more important, owing to tho rodnotion In capacity 
which may be obUlned, and It la for thU reaoon that 
when coal la aalacted for a given plant It la Important 
that tha coal aupplled should not vary greatly from 
tuna to time, otherwiae, tha fireman may -have aerlona 
dUBculty In malnUInlng the capacity required, and In 
burning coal with good afflclcnry 
With a furnace which la well de- 
signed, there ahould be a close cor- 
reapondence between the heating 
value of the coal and the water 
evaporated Smell variation* in 
moisture volatile matter, and ash 
should make tittle if any diltsrenre 
In the efflclenriee obUlned 
The alae of the coal may Influ- 
ence tha T«aal(« to a serious ax 
tent Small alie* of onthnclta coal 
pack together clcaely and gtrang 
drafts are required to burn them 
This rasulU In hole* In th* llrs and 
a leakage of air In tha hollar sat- 
tlnga Tbs loas la often asttmated 
to be at lesal 10 per cmL 
also true ot many of the b 
ons coala. Other coals which ^ 
readily forming a looaa bed ol 
do not show much hies, due to tb* 
preaence of flue coal, except such 
a* le so Binall os to be earridd oft 
from the gnU by tha draft. With 
eny character of coal there may b* 
a loa* of flna coal, du* to sitting 
through the grates. That this loas 
may be Urge Is well known. The 
carbon In the aab la an tmportant 
turn In datermlnlng the Ioomi hi a 


M BanU Maria,’* whkli carrird Oolambaa to a aew 
A* MunniH or HAinipucBi or lotivoi m nc 


IJetore the bloch diamonda of Braill W( 

It waa luiposalble to make deep borhigi. 

When Ibe carbon waa flrat Introduced lu oiir Indua- 
trlee It waa uaed In diamond aawe for cutting atones, 
marble and almlUr aubstance* Then the price nd 
vanved ao that the carbon wo* found too eeaUy tor 
each ua* and bort was snbatltnted for aton* cutting 
Sort la really an Imperfect crystal or gem dlemand, 
but It U too brittle for uee In drllla Consequently, 
bort has Uken the place of block diamonda for stone 
cutting and the latter have been restricted almost en- 
lirely to diamond-drilling purpoaea 

The average aUe of black diomoBda uaed In the 
drills rabgee from two to fit* karats, but th* Urgar 
apeclman* give mnoh better rcSulta They coat more, 
but they lost longer Conaeqoently, there Is a graaUr 
demand (or tha Urgar pieces ot pure eaibon, and tha 
price la sometimes run up to pnanlam figarea for um- 


on the part of tb* flrsmea has re- 
dncad^&le loos to the equivalent or‘ 
3 and S per cant of the fuel flrad 
dlacovernd, Occaaloiially, ownen of p 


for testing pnrpooaa a coal of higher grade than they 
nauaUy furnUh for th* boUer furnooea The reoulU 
obtained have often been dloappelntlng. and wlthont 
further InveaUgatlon they bav* deotared that th* pUn 
of purohoalDg coal on the feaaU of lU heating valu* U 
et fault, and that eorre^ondlng resnlU cannot be ob- 
tblned from the higher grad* cosU On ths other hand. 
It baa happened that othera have tried eosU of lower 
heating value than the coal regnlarly burned In their 
Plante, and they often find s greater drop In the evapo- 
ration than they expected ThU baa led many paopl* U 
bellev* that there le a great dlfferanc* In th* vain* ot 
coaU tor only slight varUtlou In the oonpcaittnii. 

BoUer teeu are a rather crude method of comparing 
coaU, eepaclally If th* fireman U not acenateoad ta 
burning th* coal to h* tqsUd. 


The tear that tba supply ot black 
some day give out and panlyxa th* dlamond-drUlIng 
Industry bos tthnhlated proapeetora to syetematk 
eearch for new depoMU, but ao tkr they bora net been 
eacceastal On the other hand, eolentlstB have been 
making a rioaa study of the chemical condltlona wMMi 
have produced tha bladi diamond*, but tlUIr maim 
fauiiire Is apparently abont aa dUBcBIt as tha making 
of the gem dUmonda. It U poaslhle uadef oortaln 
I moka althar hat not in altos anfllolant ta 
be of any cammercUt talnd. KMare In aome paonUar 
way baa mode ihao* ram prodiats, and than thro, am 
the aarret of the prdeaa* away It any man con aver 
uutook or find thnt aaa»*t, h* may eaaae a pant* In tba 
aiauiond (rada 


dithma whhdi may readily be dnpltoatad, oad'th* ra- 
BuJU are therefore more reUgbl* than bolUe UaU. 

The averagN of a number of boiler teau os aoch 
coal OB which tbo ocmibaatloa U fpMy good In all eosaa 
abouM Show reaslU whlcb agree qntta dooely wlOi tba 
ohamlca] reaqlU on th* opals, pnMdad they ara of Uu 
aama gwanl character If thojr vary ta compoalU d s. 
a allMit raduedon in aaotaney may be expaetad tier tba 
coaU Ugh In molatnra, vtHatlU motUr, and ddb. 


The tfwrieae Qantral -plant at AguiweaMeaiei ^ 
preserrinc raUropdaUapan with eU.whUh waa auiitpd . 
•ems yaan aieaaaBaxptrlnHBlUlimi U ddb^ahtf 
porfMi thr Btaan oU praOSofi, (a dam 41^ 

cwus^ ifl^ euaperp dally 
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{PmoWM from the tune of Aogtut Hth.) 

In th* prwTiolu artlelM ootblng muob bs* been Mid 
te detiMl la regud tb the numeroiu and varUxia in» 
toHw wwA oan be need in neklns Mun 

•» tke danelnt klnda of etonea, pebble*, etc Ner hM 
aarthlM Mid abont the quantity of each in 
graOiant naeeuary to make a fixed amount of flnlahed 
Matorlal. 

Coaorete la made by mixing together wltli water 
Tgrlone proportion* of Portland cement, eaud and 
atone. The eand and atone which go to make part of 
the mixture are commonly known a* aggregate*. It 
1* by tb* carernl wleotton of ttaeae aggregate! that 
nr* are able to produce numerou* pleaalng and artlatlc 

In many can*, it tba proper aggregate* are need In 
the ri^t propqftlon, natnral atone* aneb a* llmeatone, 
ginnita at all oolora, brownftone, and French Caen 
aton*, etc, can be ao cloaely almulated that It takaa an 
e xp e rt to U)l It from the real material 

Hm ordinary concrete or cement lurtace aa naually 
aaan la meet uolatareattng In appearance Aa a gen 
arnl thing, it la mooth and llfeleaa and of a dull gray 
color The aama general appearance aa Juat deacribed 
for ordinary conerat* will prevail In almoat any con- 
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given to the tnaae, wUeh win then nggjr okwely re- 
Mlnbl* Frew* Caen atone To itmulat* rtd gMnlte, 
UM red gronlu ehlpe or eoreentngA Thew Mn be 
proenred at ataueot any atone yard where they cut 
granite. The piece* to n*e ebould range In oUe from 
ti Inch down to duet If the place* OTailaUe are loo 
lerge, they can be cruehed up with a hammer The 
prcportlona of the mixture ihould be 1 part of nirb 
land cement to 2 parte of the granite After bavlug 
act ter twelve hour*, brnah tba aurtace out and treat 
II with acid oa already explained and th* ourfUce 
thuB obtained will very cloealy reamubte the real rad 
granite. From the above dataila the reader will have 
graapad the poaelbllltle* to be obtained by tba ealec- 
tion of aggregatae, and now by ueing a little Ingenu 
Ity can without further Inatrnctlon experiment along 
orlgtnal Ilneo, which will be found meet faeclnatlng 
wofki. 

In regard to tbe amount of the varloui lagredlenia 
to uee for a fixed amount of Snlihed material tbe un- 
Inlllated often think, and naturany aa that If an 
omonnt of flnlahed material equal In bulk to three 
gloeafula 1* required, all that li neueaaary to do If It 
be a 1 to 3 mixture, la to take one glaaafni of cement 
and two gtoaefula of Mnd. and then by mixing theae 
together they will nllll have an amount of material 
that will flu three g l eea ea . Thla 1* not lo The parti 
claa of cement are gronnd eo fine that th* cement 
la practically oue dense moiis, but the partlclee of 
land are coarser, and between eaib^of tbe particles 
appaan a apace or cavity These cavltlea are 
called voids, and It Is In theae votda that the larger 
portion of the cement flnda Its place when the 
raoaa la mixed Tbe majority of ennda used in con 
crate work contain from 2S per cent to 40 per cent of 
voldk If we take the larger flgura for an example, then 
In two gloaafule of aand wo will have 80 per cent of 
one glassful of voids As we only have one glaaafni of 
cament to odd to the two glaaefnla of sand, and aa 


orete surface, no matter what the aggregate used nn 
laoi the eurfoca la treatod so aa to expoM or bring out 
the oggregatea used If, however the surface* of 
the concrete In which aelected aggregatae have been 
used are property treated, a marked difference be- 
tween theae surfneea and those obtained with ordi 
nary mixtures will be noted By varying the kind 
■IM. and proportlona of the aggregate used aurface 
flnishea of practically any dcelred color and texture 
can be obulned. the poaslhllltlea being limited only by 
tbe number of different kinda of aggregates available 
and th* combi nations of the same 
In small work, that la, where the thickness of the 
flnUbod product Is to be % Inih or leaa never use any 
aggragato exceeding ^ Inch In atxe nepeclally eo If 
the mixture It to be made thin enough to pour In 
larger work having a tblokneis of 1 Inch or more, 
nggreintee np to iH of an Inch oan be used with good 
rwolta 

Some Interesting toxturoa for pottery work can be 
obtained from the following mixtures 
A mixture composed of 1 part white marble chip* 
r.ot exceeding U Inch in elxe, and 1 part of trap rock 
or ethw dark etone of the same elxe mixed with 1 part 
of Portland cement and 1 part of marble duet will pro- 
duce a surface similar In aptwaranr* to a light granite 
This mixture ehould be allowed to set for twelve hours 
Bf|nr pouring, then the molds ehould he carefully re- 
moved. oa tbe oonernte Is atlll green, and the surface 
of the concrete shonld be llffhtly brushed with a stiff 
brush 

Aa th* concrete la not thoroughly set or hardened 
this operation will remove the snifaoe cemoit 
and thna expos# tha aggregates of marble and trap 
rook Attar having parformed tba above operation 
allow tba pleoe to harden o few days, and then treat 
the snrlboe with a aolntlon emposed of I part ofTom 
nierela] mnriattc or hydrochlorlo arid to S porta of 
water DMh tbli solution tmto the face of the con 
crate wirtaoe with a brush, and allow It to remain 
for at least fifteen mlnutea. Than thoroughly scrub It 
off with a good itlS brnah tad plenty of clean water 
This operation will remove all of the aorplus cement 
and vUl iMve a good olaan aorfaqa full of life and 
Varklt, iHtead of natng white marble chips and 
granite os abeva, one van vary the results by using 
whita mniMe ebips and cmahad-np red brick, or varl 
oog edtored marbles omabed to the proper else can be 
used, and than by traatlng tbs aartaeaa aa explained 
the eelore In tba varlona aggregstos will be exposed, 
thna prodnelng aoine vary IntsresUng anrfaeea 
A good U^beOlorod antfaco sooMwIiat almutotlng 
llmaatona -oan hr pVoaurad by nalbg 1 part Portland 
oudent to 1 or I parta of white pnarbl* dnat After 
Orta bM beemne thagonidilr bard, trait it with add 
at dasorlbod abovo. Tha a^ vljl o*d off MT eartaoe 
• e««Mnt and thtH tbo mhiWo dnat wlU be exposed, 

' itrododag n plawliiff ^OrUe ttifooifboot tha enttra snr- 
-) atfl&nJflta whlt» BnltSOk gfl J part whita 
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. 1* tbo above mmtnro a em»M 
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the cement fllla the 80 per rent of voMa In the aand 
It Is plain tbat we have but 20 per cent lelt upon 
which we can flguro for bulk Therefore, luatoad of 
having three glaaofula of material, aa one might natur 
ally think we will only have two glaaarula and 20 
per emt of one glassful over, or two and one fifth 
glasafuls of flnlahed material The percentage uf 
told* varies largely In different grades of sand*. The 
finer tbe particles of which the send Is made up, the 
emaller the percentage of volde It la always heat 
to use sand In which the particles ore n«t uniform 
In elxe, or in other words, nse what Is commonly 
termed a well-graded sand By this Is meant a sand 
In which the parUelea vary In elae say from 1/32 
Inch or leas op to 1A8 Inch or a trifle more The 
heavier tha work, the ooaner tbe sand that can 
be uaed. Bo eur* that the aand need la clean By 
clean aand la meant sand that Is free from loom or 
clay One can readily detect dirty aand by placing 
same In tha palm of the hand and slightly wetting It 
Then If by rubbing It around the hand beeome* die- 
colored, there Is more or lee* dirt In th* sand A 
UUI* dirt will not do much harm, but It la aJwaya 
well to have It perfectly ilaan It Is often found 
pecaoHry to wash th* dirt out of send by roeana of 
water This con be dous by placing the Mnd In a 
paU of water and agitating It, thna making tha dirt 
rla* to the top To thoroughly wash the sand keep 
running the water Into tbe pall and agitating tha 
land until the water discharged Is practically ciMr 
vnom naing a atone aggregate In the mixture tbe 
■paoM or toMi between tbe particle* of atone are 
AIM Iw tha cenaat and aand In tba mUtnra. h ware 
tba wolda In th* «ad ffilad by tbe camaat Aa In 
Mnd the larger th* parOrle* of atone uaed the 
vwater the peyofDlage of void* in It wBI be There- 


tor* a greater aaount of Mnd and cement will be re- 
qnlnd to fill them. 

By a little experimenting along tbaoa lines, on* 
will baoome experienced enough to Judge fairly oloariy 
the amount of each Ingredient to use In mixing up 
ony amount of flnlahed mulerlsl needed It la always 
well to mix a trifle more luateiial than is needed 
rather than not enough Fur when one once staria 
pouring a cast, be should continue to pour until 
the mold la full If not, a mark Is very apt to show 
In tho flnlahed oast where pouring waa left off and 
aUrted again Never try to use any material tbat 
hM been mixed and let stand for more than half on 
hour Fur In this Umo tbe concrete will have com 
menceil to get what le tailed ito Initial aet If the 
maos la now dlsturlsM and worked up atatn tha 
product produced will never have the same etrangth 
aa one mode with freshlr.mlxed material In mixing 
alwaya mix the rement and aand together thoroughly 
before adding the water One can Judge by the color 
of the mass fairly well es lo whether the mixing le 
complete If the color le uniform throughout It Is 
a pretty good sign that the aggregates are well dis- 
tributed through the maea. When making a mlxtura 
containing cement, sand and stone alwava mix the 
cement and Mnd dry Aral and then add the stone 
which hM prevloiuly been well soaked in water In 
this way one la oaeured of having eaih stone coateil 
with tho cement and aand for oa soon m the damp 
atone romea In contact with the dry cement and sen I 
thty adhere to It and cover the atone complete!} 
thus a compart matrix of lument and mnd le formed 
between each and every particle of stone which hinda 
them securely together Into a dense and compait maM 


BOXX-KAPl OSIBICAL nUTOl 

ST snrxva Htcaxim ihmtx ucx ntra cnuAn 
Elarly In the nineteenth century rhemlau generally 
thought it Impoenible to make organic compounds nul 
of tbe elemenU found In them flyntbeals they Iw 
lleved to ho practlrnble only In the case of mluerala. 
Woehler with hie n-murkuMe BynlheslB of urea shook 
tbat belief at least as much an tbe < uries recently 
ebook the common belief of chemists In the Integrity 
of the atom Other organlt ayntheaes followed that of 
urea, and some of them as that of tbo allaarln flye, 
were made In conditions eo favorable that It became 
unprofitable to grow the plants from which tho chsral 
cal hod hitherto been extraitml Thaiiaanda of airra 
have thus been so far given haik In the iiiUlvallnn 
of fooil atiifTB and one may conBdeiilly expeit a time 
In which moat if not all of our drug* d>ee and even 
food will be made through syntbeala Agrhnlliire 
then will be a thing of tho past Fartorlea will make 
for us Hiigar starch fats, protclda that Is lo ne> 
broad egga milk fruits besides some new fiKela which 
muy prove ne atiperlor to the old onee aa kiitlpyrin 
and pjramidon have proved Bupi<rliir to the natural 
alkalnld* formerlj iieod In similar clrt iimatancet 
The moat recent and greatest odvaine In the nr 
gnnic synthesis of Industrial produtla ran be nlwerved 
io-ilay probably In tho perfum'e industry The fra 
grance of heliotrope hyacinth, pink rose violet haw 
thorn Itlar, musk wintergrecu vanilla Liunamon bit 
ter almonds, and tbat of many fruits are now pro- 
duced with rhsmlrnls which frequently have but a re- 
pugnant smell or no smell at nil Most of theae ayn 
theses require coDipllcaled apparatus as soil as lon 
Hktsreble chemical skill but In one case nt least tbat 
of terpinol, an essence now sold sonietlnies under the 
name nf lilac sometimes tinder that of Ill> of the vnl 
ley the operations are simple enough and tlie synthi 
els Is but an enjoyable experiment easily performed 
at home nr In the t Ians room 
Besides the vesoels found In ivery kllchen thi only 
needed apparatus are a round lioltnm flank (capacity 
about one pint) a rubber stopper with one hole and 
two glass tubes untied with a piece of rubber 
tubing Tbe preimrallon may bn riUlded Into Iwo 
cperallono, I e tbe transformation nf common oil of 
turpentine Into terpin and tht transformailon uf (er 
pin Into terpinol Thi flr«t operation requires muih 
time and no care whatever The second operation Is 
made In less than n quarter of an hour 
Ono-half of a quart bonis la filled with oil of tnr 
peutlne Tbrce-rouiths of a pint of alcohol at about 
80 per cent U nilxnd w ith It and one-tonrth of a pint 
of nitric acid Is added to tbe mixture, which le left to 
Itself for several days until cryetsls are formed 
These are cnileiled and dried with soma blollink 
paper They are purs terpin To get the full anioiiiit 
formed In such circumstances one should wait omt 
three months but for experimental purposes such r 
delay Is of course uniiecsoMry Moreover should tli > 
experimenter wish to prepare the perfume at once he 
may got the readymade terpin at the drug store ae 
It Is proscribed by physlriaa* for a kind of lung 
tronbis 

To tronaform odorlaM terpin Into fragrant terplno' 
terpin must be hosted with water containluc a smell 
nmount of sulphuric acid The round hoitoni dnek Is 
half filled with water Two or three largo eiKmiiful-i 
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of lirplD BN throwii Into It aad kbont Bi mneh b«I- 
pburlc Bcld U Ilowlr poured Into the ObbIc There Is 
CO itacRer In ponrlns sulphuric arid into water but 
eatir should neror be ponred into sulphurlo sold, as 
tbi beat thus suddenly tenerated may cause some of 
the lauitlc liquid to be thrown ont of the bottle 
An alrohol lamp la now lldhted dlreotljr under the 
flask If a fcaa stove be nsed a piece of wire gauss 
Hbould be Interposed between flame and flask As soon 
I h the liquid In the flask begins to boll the glass tube 
lb plunged Into the water In a tumbler There the 
sioam and the terpinol carried along with It noisily 
oil lonse A delightful scent Alls tbe room To keep 
the tumbler cool place It In a bowl of water The 
operation la over when the liquid In the tumbler has 
become nearly hot In ai itt of the water In which the 
glass la Immersed A layer of liquid terpinol will 
then be found to float over the water The fragrant e 
whhh Is astremuly strong while tbe essence Is warm 
heromee much more agreeable after It baa cooled 
Borne odorlferone plants such aa marjoram contain 
terpinol In their leavee but the estnutlon of tho 
eeicnce from such aourcse la alwavs much more as 
pensive than Ita lyntbesla with oil of tarpentlna 


IT I O BAILir 

Tble handy tool wll be fonod uoetnl and will mve 
considerable time in rutting wall paper up the rake 
of a stairway or where any roof alanta nllowlng the 
paper hanger to rut a number of lengths of paper on 
the paste board at once where at present It la only 
cult niary to cut one at a time 
The toot can be made of wood and aatlafactlon oN 
talned nlthough a better tool ran be made from aaa 
■teel Bach blade ii about three feel In length two of 
tbim being fumlihed with alole running almost the 
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■cals will bo nocoMsry to hold the frame together 
after the proper edjuetroent Is obtained The paper 
should bo bung In poaftlon on the wall and one aide 
of tbe tool held along the perpendicular edge of the 
paper while one of the other sidee of the tool Is ad 
Justed to eult the angle of the stairway or slanting roof 
when tbe aorowa arc tightened np and the fiame per 
mnnently set 


Often the egperiDieitter la In need of a good dry 
battery of a iiitaln else or shape for eome partUulai 
woik where the nrdlnarv alanJard aliod cell la either 
tuo large or not ol the right shape for the eame work 
An luespenstve dry ell that will prodoce remits and 
tan be made by aniliudy lapable of handling a Bolder 
lag Iron has long lieen iho desire of every aperl 
muuler The cell as dta illed herein has been uwd 
for many puipoaoa and w th marvelous reanlta by 
cha writtr Tnd has Inen used In other shapee where 
eintmy In n » is leslicd such for Instance ai 
In wlreliSH id i(liy 

to make t dl r th alan rd sise a atrip of line 
of medium thlikniaa S 14 In has long and 6 Incbea 
fide li nereeMii Thi rin Is rolled Into a lyllnder 
8 luchia long an I a Inttata In < iTiumterenre thos 
leaving a quaitei of an In li which la to be tightly 
aoldered A gior ap la next nddarad on one end of 
the cylinder Am anider ebon ng on tbe Inalda la to 
bi well ahollaicri Do not ahdiac any /Im surface 
aa that will luterlcie with the action of the battery 
I Ina the Inilde of the ylinder with a thin layer of 
blotting paper >or tti poaltlve pole of the battenr 
the tarbon from a wornout cell la the beet If pro- 
curable but If not a bundle of arc light carbons with 
the copper mrface well (lied off la the next heat Tbe 
Chemiceu tor producing the iction that genermtes the 
deetrlclty are iq pound of aal ammonlao H pound of 
chloride of alnc (paste form) >4 pound oxide of dne 
afld 14 pound plnstor of Paris rhese salts should bo 
thoroudhly aUxed with a mortar and packed tightly 


la the cyltader ehosK tiu eaxhed. wHtek Is a hair taeh 
from the bottom of tbe eelL Tkle >gdte tHB 811 the 
cylinder to within hall ah Uoh ot tha t« 9 , tho rest 
being fllied with panflM A ooppor tjenalnal soUerad 
to tbe sloe end a heavy copper wrlro sorapod clean and 
bound about the protmdtng end ot the certoa form 
the negative end pealtlve ewasettoas for the cell 
This cell can be easily fbraied is varlont other 
sbepes to suit tbe experlmsstere fhnry The oall 


The egMlt tfag ahPim Ijafelfl agnelV dniBt 
for high hr taniddB IgaUM K (hap hljt 
a htedy ««rhBan out e( as oM mien ptflg hgt 
the htsal wire down the center pnttint m itg itafll 
n plape M hnse tnUng. 8 At of aa laoh «uMe 
star sad ^ df aa faeh taaide diamAsr A aad S nds 
tbe tamuiaig (hnBlag the spark gap 0 is the aM 


tions will produce very mtlefacteiT resnlts eepeetally 
In Ignition work or tor wtinlsae It wll] registor 
abont 1 1/6 volta and between 10 aad IB amporea 


1 be Department of Agrtc ultare throngh Its offlro of 
foreign plant IntroductUm has brought to the notka 
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of the ■nokora of tho oonntry one of tho most useful 
articles of thoir trade Tbte Is the onrlona celabeah 
gourd a plant indigenona to Bonth Afiicn. aad from 
Mhlih the highest quality ot pipe bowls can he made 

The plant la now being Introduced Into the United 
States (or tho purpose of pipe making and It has 
been found by experiments to thrive perfectly In our 
climate The perfect auccess with which the gourd 
can bo grown in almoet any part ot tho oonntry war 
lants the belief that It will prove a good Investment 
to Import a large amount of aeod from Booth Africa 

A ourloua feature of tho oalahaah gourd pipe la Its 
great rasemblante to a certain oapaelous bowled 
meerschaum popular In Oormsny It Is said that a 
Doer fanner flrat uttiired the gourd aa a pips and 
that the Bngllah ahoitly afterward rocognised Ita 
merits and the use to watch the plant oonld he 
adapted 

Prom the educated smoker a point of view tbe oaia 
bosh pipe not only yields a vary sweet and cool smAe 
but It colors bcautltully far rarpassing In this re> 
apoct tho flneat meeriohaum Beridot taking on n 
high polish Its life Is about as long es that ot n 
t reneb brierwood pipe The umsl lining le of plaster 
of Parte nsoally known by tho trade as pipe meer- 
aebanm 

rhe present market price ot these calnbaab pipes Is 
rather high owing to the fact that there are bat few 
grown In this country and also to tho tact that tbcan 
gourds are nevor of tho same shape and alia necensl 
tating tba making of the mountlnga by band 

The writer was given a few seeds tor tasting and 
bis success was all that could be deelred Tbe plant 
was of very hardy growth and tbe fruit set very 
easily As there was only one plant each flower bad 
to be pollenlMd The ptent was groan on a trellis 
about live feet high but os the fruit began to get very 
heavy It had to bs tied to tba wire In growing the 



I lent (or pipes It e ee m i to dwnend a very hot end 
Ary soil with rein at the right aeasMi to bring the 
guards to perfeotlea The curved stem sad ot the 
I alabash forma a light and appropriate shtve ter tho 
pipe Tho majority of the gourds take their own 
shape bnt for n^eolal shapes they must be tied. 

Any man Who has s small epsce In kle yard etm 
grow enough pipe gourde In a eeason to iMt him (or 
■svarel yaani 


of the terminal A le rlvatad to a 
small vale* wMek la praaaed 
down by a week spring aad 
thereby eieaee tbe npper end of 
tbe tnbe as ebewn In the OkeUh 
A valve c.hamhsr la screwed ea 
tbe upper end et the tube, thua 
holding the mka togotber The 
valve operatea In the ohsmbar be- 
ing fattened thereon by tho acrew 
r The valve and ita seat should 
bs ground Bet end than the ter 
mlnal A ehonld bs riveted to It 
There U e smell hole M In the 
cover of tho air ehembor The 
cover ihonld be fastened to the 
chamber with a acrew or other 
simple maena 10 that It may 
easily be detachad for the pnrpoee 

of cleaning the valve In nee the _ _ 

terminal A vibrates with a nolae MdWT XA 8 T 
like the trembler ot a toll aad In WAU PITO 
this way strikes tba terminal B 
During the compreeilon stroke the rompreesed gases 
trarel np the central tnbe lift the small valves sod ln> 
Usntly flU the valve chamber to the some p r ee t nre as 
the cylinder With the mme preaaure on both sides et 
tbo valve It will be forced down by its spring But as 
tbe gases In tbe chamber C eacape through the hole O 
the preaenrea will be thrown ont of balance aad the 
valve will again be raised by the preeeare In the cyHh 
der This action will eontinno during tho entlro 00 m 
prcMlon Btroko Tbo hole O ahould bo extremely email 
and the amount ot gas that will escapo daring com 
praoalon will not perceptibly leaaan tho power ot the 
engine It will be clear that as the valve le raiaed A 
approaches B end also that A moves away when tbs 
valve le rioaed becauie the tulcmm le virtually at the 
acrew F 

As A keeps striking B while It vibrstee the lowtes- 
alon contact or touch spark may be used with thl| 
plug This plug gives many lootaete and thsrafWre 
many aparka Instead ot tho slnglt contact given by the 
ttsnal hammer and anvil rhls plug la far slmplor 
than ths hammer and anvil system and hestdse It does 
not leak and lose comproeslon like tbe latter docs when 
worn It win work with high tension Ignition with a 
trembler roll Aa the tonninal vibrataa It ke^s Itself 
clean and an excess of oil or soot wUl net aSoet It like 
an ordinary ping It nmd (Or blghtonsion Ignition 
the ported of vibration should not be the same aa that 
of the coll trembler or an odd spark wlU be mlesod 
owing to A being sometimes In contaot with B when 
ihs high tension current Is la tbo sot of flowing The 
lermlnal A may be made to vibrate u lapldly er iloaly 
SB desired hr strengthening or wsekening the valve 
spring 



ST aoesBV s sBOLSiua 

A simple electric engine may be made sa toUowe 
Take an ordlnaiy electric bell and remove the gong 
The striker arm ihmild be cut off ebont % Inch from 
the armature leaving the tatt O A strip of bress 
1/16 larb tbliflc and M inch wide of enltahle length le 
bored at both ends one and to fit the butt O and th* 
other end to lit tbe crank / of the Shaft 0 The shaft 
le made of 44 
Inch diameter 
brass or etoel 
care ehoald 
be taken to 
make the 
Btroke of the 
crank J Um 
eame aa thgit 
Of the amn- 
tnrs 

The belanos 
wheel A Is A flOmB lUOTBIO UraBHI. 
faetoned tothe 



■haft c Any wheel ot eiltable slea and wa^U p» 
ha uaed In tha modal made hr the write « valTp 
wheel 6 inches In diameter wee need 


The beerlngi B can be made of strip bn tejl n tkt 
medri eorew eyes ware used XZ an «H* rtflm 
phldned to the abaft a to hasp it in pMte 8 
«Kln ring ssMend to the cmak to keep the ilr^ JT l» 


When tbe screw B le pnpdrii; 
tenphwle L are coaneetod tenUhtetP 
nnhtnhiBhnteet^ * 
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libtb of manufacturbnb. 

a>MPLBT« J IKTMoriMDiir»4uren> lii«nttllM»p- 

>i~. 'Sew: v^"*- 
.JWo'RiuSi. ei-fiSKS^ 

•"-”* '*• 

£;5a%ii'hrwuiT!!fi IS! rK"ar%s7:aj 
.^a^^-^.taar isr jste^v;;, ssrvsi ; 


In the dpmtloB, howevar of tiw aceop 
biirket, with wMch tli« BtoTB InidK* 
rrane Is aqulppad, only op* mBhl fraa 
on ths trollay 1* oaed, thla bal^ tbf 
drum oparatlUK tlia abell Iluaa of tba 
crab buokat Tha Hnaa laadlag fron the 
noall drum aertlon* of tbli main drum 
are arrangad to work In parallel and 
carry tba abovel hnebat Alt of tba 
clutcbea, brakaa ate going to mak* up 
the main operating maohinary are eon 
nectad to tha opoator’a cage by aultabla 
rod! and larora ao that the atiUra maeb^ 
antam I* nndw the oomplat* eontrti ef 
ana operator, 

Tha too horappovar nuder Bad elae’ 
trlcal aqalpnant l* daaigM^ m tha^ *»>■. 

(OoBolnM on ptfH m} 
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tat ^ twn of tWOOtr-Amr boura, vhm 
li4MHm matarlal ot th» apoodi ba opoi^t I 
tM ta thft eobtnct. u* pwt of ti» motor' 
will rlM ta tomporatOTo moro thao TOj 
dcs- a abora tha aorroandlof air All 
eto^rkal oqUIpaiaBt la daolfued for a 
41not eumnt of 220 volta. Tbe grab 
boekat haa a ooblcal caparlty of 100 ca- 
ble teat of Itaiaatooa. and tba acoop 
bnekat of 122 cubic faat. Both buckata 


littaatone. Tbo grab bockat haa an orar- 
all width of about 7 foot 6 Incbea and an 
orarall length when open of 17 foot 6 
taohaa. The capacity of the macbltia U 
200 tone per hour The hoMIng apeed 
la 260 to 276 feet per minute, tha rack 
tag apeed OOO feet per minute and the 
whole bridge trarala at the rate of 100 
to 160 faat par minute 


■XAinsiifo A siTtB'i nov. 

(ftoaeladed /rant page ISO ) 
tha velocity recorded at a number of dif 
ferent deptha In each atrip By the ver 
tlcal talegratlon method the meter Ih 
moved at a alow uniform apeed from the 
aurfaca of tha atraam to the bottom and 
back again 

For convenience of reference and com 
paiiaon tha reaulta obtained are plotted 
In the form of a curve on a i hart 
Another llluatratlon ahowi the Great 
Falla of the Hlnaonrl River In Montana 
A gaging elation at the point from which 
tha photograph la taken woa eatabllabed 
by the Geological Survey In July 1802 
The river la favorable at thla point for 
waterpower development and ehoae the 
kind of atraam apart from navigable 
rivara, meoanred and reported upon by 
tha Survey In thla way the Survey 
oonatantly bringa to the attention of the 
Inventing and developing public many 
prevlonaly unnoticed but valuable water- 
power attaa 

We are Indebted to the director of tha 
V S Gaologleal Survey for tha uaa of thoi 
ancompanylng lllngtrattona. 


Third, 22,000 won by M Paulhan with 
bln VolBln biplane. DIaUnca, 131 kllo- 
metera (21 4 milea) 

Fourth, 21 <000, won by Count do Lam 
burt with hla Wright biplane DIntniice 
116 kilometera (72 1 milea) 

Fifth 21 000, won by Paul M Tlaaon 
dier Olatanca, lit kilometera C68 07 
Ilea) 

Sixth, 21.000, aon by M Roger Sommer 
with a Farman biplane Olatanca. 60 kilo- 1 
metera (37 2 milea) 

The dlauncea covered by the other com 
petitora were 60 kilometera (31 1 milea) 
by M Delogranga with a Blerlot roono-| 
plane, 40 kilomatera (24 0 milea) covered 
by U Blerlot with one of hla monoplanea, 
[ao kilometera (18 64 mllee) covered by 
Mr Curtlea with ble biplane, and 81 kllo-| 
metera (13 04 nillaal covered by M I<n-! 
febvro with hie Wright machluo 
Thla nrat aviation meeting haa demon 
jatrated beyond a doubt that the real Sy 
Ing machlue le here That aeroplane j 


auiomobllo race* there tan bo 
We expect In our next 
full detHllB of the aucccaaful 
[at Rheimt and their motom oa well 
further partkiilara of the flight! which 
accompllohed 


Tsi AHAnow ngTigo at 

(CoaclMded from page IIO ) 
with their Blerlot raonoplanoe Both 
Blerlot and Cnrtlaa triad to lower their 
■peed recordn for one circuit of tha 
couraa, and tha latter aucceeded In mak- 
ing 2 oaeonda better time than before 
Hla time of 2 091/6 correipandi to al 
moat 46 7 miles an hour Blerlot mode 
tha circuit In 8 08 J/6, which waa 4 aec- 
•nda glower than formerly 

At the and of 2 houra, 22 mlnutea, and 
B1 seooads, Farman had flown 140 kilo- 
Datara (86 69 milea) and beaten Paul 
han’a record. It woa getting dark rapidly 
and the apaqtatora could only aea tha ma 
china Bg It paaaed before tha grand stand 
Ten mlnutM and 19 seconda later he com- 
plotad hla flfteanth round, and less tbanj 
Ova mlnutea later ha had beaten Latham a 
record. One hundred and sixty kllomatara 
(99 4 milea) were covered ta 2 43 36 2/6, 
and 180 kilometera (11188 milea) In 3 
kouri, 4 minutes, 66 8/6 aaoonda. As It 
was now 7 80, the oinataenth round after 
ward made by Farman waa not countod 
ta tha eflclal flgurea. Ha actually covered 
over l90 kilometera (118.06 mllae) and 
remained ta tha air all told about 314 
houra. An ha llnlibad In front of tha| 
grknd atand a aaarchJIgbt waa thrown | 
upon him Ha waa pulled from htg 
ebtaa and carried upon the ahoulden of| 
tie fiieada. receiving a decided ovation 
Thus, for tha aecond time, ha baa won a 
210(009 eaoh prise, tha tint Instance being 
whan hs Saw l kllomatsr ta a oloaad oir- 
cult oa Januaiy 12th, 1908 It Is posalbla 
that ha wlU try again to win tbU 
by maktag the liOmna flight from Now 
York to Albany In tho 
QrMS Prtz, ha enrrlad rnwii^ fMl to 
ly 2H honm 

Tho ofbor prlaao awnrdoS ta tho OroM | 
Prik da ta C h i m psg n a dM 


foootaU «on hir Hnbirt Utatm 


IdMBOtarg (Id mum) 


«1U ■ 


the 


Tin npN'iifr J II >Iar(l<ii«ia 
T]iv« hir whifis tuntiurailtirluc cl 




Trtisil tlltini TOM J < ht* 

Trollfr <nd flU|iQirt therefor M H tUIi 


Trullcr htfifcr inH clomp r Atll 
Tmllc)' harp T A (linonr 
*'-IW 7 win honmr I 

uffti «od eiiM Mtpport for glm 


M Liomrl 

Typewriter fl W Iktwalni 
Tvpewrlilnir nirtalrtc W r llrli 
1>P2*wrtllDg narlilne 1 J Omi 
TVliFwrlfliif marfeloe 4 t llnor 

— 5 A-i-r' 



llD^ctiln mil n Bclhbclm 
jpiHi hnbe W r*. Rt^vr 
1 Mblnc compnm)(1 hihI niktag wtne 

W^« SSSl 

Wliairhntar Htrrlrhllip MDd Itnlcbt^fte Bt«- ' 

thIiMi O llunmacr 081 

miifllwrniw U T Tmfd tt»1 

Whcrlwrlgtil r toni P M OlorglB m im 

WHIP. H VXieb Mio«r 

IPblu norbet 4 T! f «rww ^ 

Windmill ^ 1C. 

'*^'"^■0 NolSl«'^ opcnllne merbiiB 

Wfneowr icnicfi n M Homr W 
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A Promise to Pay 

W OULD you accept a stranger’s note? 

No. Then why accept from a 
stranger any other promise to pay? A 
Fire insurance policy is such a promise. 
Ought you to accept it without knowing 
all about the Company? Your usual busi- 
ness confidence is based on knowledge. 
Why make an exception in that part of 
your business which deals with insurance? 
jA name is worth nothing on any kind of 
a promise to pay unless it is backed by 
character and resources. 

The Hartford Fire Insurance Company 
favors insurance knowledge, iwrlkularly about itself. 
Its promise to pay has never gone to protest. Its 
obli^tions to its policy holders are backed with such 
a good reputation and such ample finanaal resources 
that the more you know about it the more you will 
want protection by its policies. 

It has publish^ a book "Fire Prevention and Fire 
Insurance," which contains in separate chapters valua- 
ble information for Householders, Merchants and 
Manufacturers. It ought to be in 
the hands of every property owner in 
America. It may save you thousands 
of dollars, no matter in what company 
you are insured. It is free. Send for it 

Hartford Fire Insurance Co. 

Hartford, Conn. 

Th«rl.BVBI.AND 8ITU\B(C>. 
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on MbjBctB of tliDtfly hiuirwt. If Uie ithotoKrtphR an th^rp tbo ankUi 



OK. OOOX AID TBK XOKTE MLl. 

To let a queetlon mark howevar amall agalnit till 
menage from Dr Cook annount-lng that he had 
reached the North Pole would be to betray a aplrll 
gl ungoneroui and coplloui irlUetam The condltioni 
of complete laolatlon which muit neceaiarlly lorround 
the man who laumbei hlmieir with two nallve help' 
era Into that uncharted lea of eternal alienee and 
frozen deaolatlon are mich that the walling world 
to which he returni — If he ever return -muit needi 
Hicept hli Blory of a aiiccentul quest without expeita 
tlon of abauinte verification or dliproval For the 
theorethal point which we call the North Pole Hoe 
OH waa generally lupiMmed and aa Dr Cook hoa now 
proved In a vaat Held of eternally drifting Ico Any 
monument let up by tire explorer at the exa<t axle 
of the earth In itteitatiaii of hla crowning triumph, 
would be carried ateadlly down over the dome of the 
world, to be ultimately loot In the more sontberly 
•eaa, or caat up, with other flotaam and jetaani, on 
the northerly coneti 

In the Interest! of eclentlllc accuracy there will of 
course, be a lubeequenl verification as tar an It la 
pracUcatde of the dlatauiea covered end of the ob* 
lervatlona of the aun aa taken during tbil wonderful 
Journey, but Ihla Investigation will not be made be- 
cause of any doubt aa to tbo actual preaence of Dr 
Cook on tbe twenty first of April nineteen hundred 
aud eight at the NoKh Pole 

The man who can look Death full In the taro 
throughout all the cruel autferlngi of a two yoare' 
anarch for tbe tei ret of the froxun North la built upon 
lines too noble to admit of the allghteat aubtertuge 
or mUrepreeentatlon , and there are certain featnree 
of Dr Cook s expedition notably the total absence 
ot oetantatlon In tbe manner of tala eectiiig out which 
■hould at leaet have aealed the lips of thoeo who have 
reoelved the newe of his Biiccesa with ontspoken In 
credulity 

Most of the groat acblevementa of sclenco whether 
In the way or Invention or discovery may be regarded 
as tbe total result of tbs oeparale efforts ot Indi- 
vidual men To some one among the many It has 
lieeu rescrviHl to win the coveted goal and have hli 
nune written forever above Ita portals, and be above 
nil others realUea and li only too glad to aeknowl 
edge how greatly hla sacceaa la due to tbe unrewarded 
labors ot hla predeceaaori Each uniucceaafal weker 
fnr the North Pole gathered hli quota of valuable ex 
pvrionce and the foi-ts aa thus recorded have been of 
inlrelose value to those who lAine after Dr Cook 
lilinatir an Artllt explorer of no little experience, will 
Iw the firat to m knowledge hla Indebledneai to that 
Bpiciidid Imnil of men, beginning with Sir Jobs Wn 
loughby In 1[>51 and coding with Peary, who blued 
the way for bis own inagnlflceut sncceaL 

THl TKAKUTLAKTIO KIOOR 9 

It hna hern stnti-d and with much truth that tha 
degree of perfcrtlnn of a country’s transportation 
fni nit lea may be taken ns a fair measure of Its Indna- 
trial and romuieri lal dcvelormenl and from the very 
first It has boon realized that the value of any syitem 
of transportation Is dependent very largely, and In 
some rnaea piimurily uptm Ita apeed Hence there 
hu been a ronatant effort In nbtoln the hlghait poe- 
alble speed compatible with ronalderatloQ ot safely 
and reasonable economy Decause of tbe old-time 
tfaugtra and the, to many people present-day lnco» 
rsnJenccs and dlacomfort of ocean travel, the attaln- 
l^t of high apeed bu been nowhere so eagerly 
'dMitrlvan aflor u on tbe grrat oceans which divide 
eontinmt from eontlsent, and particularly on that 


Sciatttifio 

tbree-thouaaod-mUe atroteh of wdIWr 6hkih l£ia hi^ 
tweea the old world and the new 

Tha contest tMr whM hoa popttlhrly oogna t« ha 
known w tbe -BlM RibbaK" of tha Atlnatta hu ol- 
waye poeasMsd a esrtain faseinatloo lor the pobUe, 
both for t6oaa who tmquutly maha tha oroulng ud 
those who never go at all Tb* lalerwt dotu frm 
tbe dayi In the early forties ot tbe last eantury, 
whan the dlart" of that tinw tratg fluting K ont 
between themMlvee at a aottA of tea knoti. down to 
the present day of tiirbla»drlvan linen that eon nd 
off thalr 660 knots a day at uaada ot twenty-dva to 
Iwenty-alx kaota. 

Whan tha dnt Uoa of ataamahlpa to eruoa the 
Atlantic on a regular ecbednle of sailing wu ittah- 
llahed, now soma oeranty yean ago, it took ihoat 
fourteen days to make the trip from livarpool to 
BoitotL The first vesMl to croai In leea than ten days 
wu aa American boat, tha ‘Tadflc” ot tbe (nmong 
Colllni Line which performed the fast In May, 1851 
It took another twelve years ‘to reduce the paieige 
below nine days, the “Sootla" making the passage In 
eight day* and three bourn, In 18(8 To the Inman, 
uow the American Lina, la due the eradit of bringing 
the paoeaga below eight days, a feat aecompllahed In 
1869 by the City of Bniaaelt," In seven daye. twenty- 
two houn three minnten. The eeven-day limit wu 
first passed by tbe “Aluka” of tbe Onion Line, which 
made the trip In 1881, In six days, twenty two hours, 
and seven yean laUr, in 1889 tbe ’Nllty of Parta" of 
the Inman Line now the ‘Parle” ot the American 
Line, brought the raoord below six days, by making 
the crossing In five days, nineteen honn and eldtteen 
mlnntaa 

It was not until tbe advent of tbe steam turbine 
that the record wu brought below five dayn the 
1.ualtanla“ accomplishing this feat In 1907 by eroto- 
lug to the westward In four days, ninetaen honn and 
fifty-two mlnntea. In the two yean that have Inters 
vened since then, ctaanget have been made In the 
propellen of both boats, which have conaldenbly 
Increased tbo speed, and on her last trip, conoindad 
on Beptombor 2nd tbe lautnunod veuel, etowlng at 
an average apeed ot 26 86 knots, covered the Atlantic 
( ourse In four days, eleven hours, and forty-two mtn 
ulva thus bringing the record for the first time below 
tour days and a half 

The question hu Itoen nised u to whether this 
high speed Is not gained at too gvut a cost For It 
la a fact that both the Lueltania” and ‘ManreUnIa” 
bum on an avenge about one thousand tons of coal 
per day The answer Is that although tbe aggregate 
consumptlan la large the amount of coal burned At 
proportion to the slu of tbe vvmel Is po lorgar and 
Indeed not u large u that burned by the other fast 
Atlantic linen of leas total dliplacemanL Thoa tbe 
“Deutschland," of 23 6*m tons displacsment. when 
steaming 216 knoto. bnma abont 670 tmu per day 
which te over one-faolf the conBumptlDd of tbs “Lnsl 
tonla, wbou displacement Is nearly double that of 
the Deutschland, and whose sustained see speed is 
about two and a half knots greater Moreover, tberu 
Is a large and ever incrpulng number of people who, 
either for bueliiese reasons or because of a rtlallke of 
ocean traveling, are perfectly willing to pay tbe 
higher rotu which are neceeury to make thew high- 
speed vessels pay Fnrthennore, tbe advantage In the 
acceleration of moll eervUe alone, Is probably In Itself 
sufficient Jostlflcallan for cnttlng down tbe time of 
transit between New York and London by twenty 
boun, u compared with other routes. For tbe adop- 
tion of Flshgurd, on the west coest of Wales, os s 
port of coll, and the tnstoilaUon of a service of fast 
steamer trains between ibst port and London, made It 
poaslble for the malli and poasengert, on the last trip 
of tbe “Mauretania.” to imve New York at 10 A U 
on Wednesday and reach London at twenty minntw 
past 7 OB tbe following Wedneeday evenlBg 

As to the ponlbimiee ot the fotnre, U con sofdy be 
piwdicted that tha queetlon of bringing the trons- 
otlontlo record below four days, to one of finding 
some new form of motive power It will never be 
accMnplUhad by the turbisedrlven ship, Whether the 
producergu angliie oen ha developed, te a point ot 
compaotneH and efficiency that will ansbto te to par 
form the fut, to n qnesUon wbleh tbe fntnn must 
decide 


A mm toMdWfc « fli ehdi^Mtolr to 
Mnsd b$r-th6 OtotoiUtM. 0 d<i;ta CmmUm ttr miA' 
itoB. whtob etoJaiMtu that thn ssMst eeoatohto^toM 
la tkto etty Mn etototo preventOto dtabfitos hst 
reached the figwe et between Mfi 

$61,000,009. This esttatota to toitod SB the tow ^ 
time ot the wsgs aeitiars throng Itlaess ihd fitoto. 
wbleh are traewhle lorgMy to eongMdtoit of nkpahw 
tlon. The Health Oapoftmut hu moto tbe foUawtag 
eloastlieaffoh of preventobla dtoeeato' Typbeld to«to. 

oerebroeplaol mentngltli^ diphtheria And breilp, ma» 
■l«, Morlat tover, whooping eoiiib. dtorrheol dliie s w. 
tnbennloato pnlmmialto. Tbe ootnmlttoe srgnes that 
If the above dlaaaaw era prewentable, and the eoe- 
nomlc wnoto of tha nwnmHnlty In the way of tow of 
wagee, ate., emounto to 160,000,0(10 a year, U vtonld be 
tha port ot wtodon to moke a toore oaretol dtndy et 
the predtapwing condlttcna, and partlontorty of maoss 
to prevent overcrowding 

In arriving at tba above eatlmota. It to oonsldefed 
that tha prospective eomlngn when death oerais be- 
tween the agn of 80 and 68 have on averegt velne ot 
$2,000 for men Ud of $1,000 for women For the foor 
yeara from 1905 to 1908, It to astlmatod on tbe obovo 
hoaia that the waste from duth, dne to oortoln pre- 
ventable diaeaau in Now York, may be conaervatlYely 
estimated at over $05,000,000, and that the eeepo m fa 
waste from ak-knew dna to tbow wmo dlawsw may 
In placed at over $71 000,000, making a total owsowlo 
low of ovar $166,000, OOa 


m niMiNATiia or shasi owMBiai. 

Although the advent ot the utomoblto hu oh 
traotad public attratlen In a moat tragloal maaner to 
tbe peril of railroad grade eroulngn, the tou of Ufo 
among the uure of automoUlea repraarats only A 
certain proporthm of the annnol number ot totolltlw 
due to this oauae. The time will oome when our In- 
creasing regard for the oonctlty of bnmu life will 
lead, eltber to a total abolitlou of oroorings at grodeo, 
or to ench u ample protection os will place the ro- 
■ponelblllty for accidents ot this eborootar almoat 
entirely nptm the highway trofilc, whether pedutrton 
or vehlenlor 

There ore at tbe preeut time In New York 10J44 
points at which railroad tnrks ancountar pnbllo blgh- 
ways, ud at 1,6M of tbeu points the creulnga at 
grade have iNsn removed Tbe protected crowingi 
number altogether 1170, dtotribnted among the dlt 
ferent rallroado according te the following percent- 
ages Long iBlud Railroad, 51, New York OentraL 
68, Delaware, Lukawuu fi Western, 61, Brie, II, 
Delaware A Mndsoa SO, New York, Ontario A WWtem, 
SO, Lehigh Valley, 80 

During the lost five yuA the different rnllrosdi, 
with the auleUnce of tbe Btote ud munlcrtpailtlee, 
have beu utlvely engsged In reducing the number 
of grade creaslop on tbeir lines by either eitovotlng 
or depreulug tba trukt. Theso grade oroeaings have 
been reduced la certain percentages of thg total fran 
88 on the J-ong Iitood Railroad down to 10 oi the 
Delaware A Hudion Railroad 

Tbe- work onUlned by tha Long tolud Railroad 
Compuy Inoludw the removal of 16 grade oratMinga 
u the line to Mubatton Beub, 65 grade oroulngi 
on the Boy Ridge line, the elimination of some very 
dugerow oroaotogs on 16 itreeto by the cenatnicttoB 
of a tnuol under Beit New Ybrk Hill, end the re- 
moval ot loBis SOS grade croselnga In Queaneboro 
Daring tbe tost Legtototore e bill enthortolng tha otty 
to shore the expenu of removing thau lesUtemed 
ocewinge felled of peuega. Indeed, tor tbe first U|u 
In muy yeera the LsgUIatnre et Ito leet laetlon tgltod 
to meko any appropriation fW cutinnlng the work of 
grade oroealng removal in thto Btote. Op to the 
praont time tha Long latond RoUrood has epont 
$18 500,000 in, improvomnte luvoMnc gradOoniimag 
etimlnatton, while the ettyM ehere in the impreva- 
mehte lavolved the espondltnre pt $8,750,000 The 
company to prapertd to mond an oddlttonol $1,000,000 
in fiettenff rid ot tha 10$ antola^ et grade «htoh ptUI 
remain In QneeUboro, prarfdod tin city itoUd oim- 
ttaw lU tormor potter of oentithnttpg ant-bait Of too 


Tbat tho presttt ovuerowdjnf ih tho c o n geo t ed In vtow of too feet thet grod^e A im l i ig tMMval idiat 
ud poorer dtotrlcto of onr ettiea Is to bo eohdemnod* maroly ol lmtn etes a AMSt oorlons monoeo to pofitle 
on bomultertan gronsde goes wjfhont itytiff Tho stoOt^ bgt toot too otsvetlDn ot tho traefis nsfiMi lb 
uffering which rentes thwofrom, tie mnlUpHod mto- a qto^tog osd olHoond Imptovmnobt of too into 
ciiee, not mortly of the poor, bnt of a oenHdersblo saraieo. It wdoM oeea that thwo nw yon foot ptm 

section of toe orttakn ctoii, of toe tenemant dletitoto eono .why tha LagUaUnte toopU analfie to* oteff Iff 

forma ua of the mMt tngtool phsaoo of mpdorn city eenttana Ho tortur poUey of mntfnnftef toa> 

Ufa All of ne who hato givu uy thonght to too iWdeh m*y ho JnUy eonslddrod a* b Ifi ffi tonto . r 
matter, ere oonvlnoad Of tote; tote H b rMMnwff tar ntobb lbs fitey, of mm ohoM ngv^lllimtellml*# 

the aoctol eceiKulst to ibow dm dm Ateea^itt, tos tiWks to he ItM torongh to* ik '• 

eufferlng. end death dlreetly reenlteBl tMb ovw toOfinttesteaea toi the ottOMteifiga tei<|ite $*#> 
crowding rarpaiant also a greet nnael m MA ti tote. Hite toe ttOahiOj nito lytot mttotei 
Till method of steUng the evo.ramffit* Of dteamte i w x fo a ed » open oebbtey tetejb, 
ud uooldnte te tedtere febd sagte M -MteHl bit* 
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/, ‘ Skiuiio. < 

' 'im ^ tAmt flwi«0M ton^ ghat ti 
MT MWr wgg dttrtm jMWBt iwMgwfg oC 
1M AtlUiKId iM •» PiOTtaggtow*. *U» th« ralinilpr 
ring •'bBUJgfl*," Mleotluc ^ b»itJ«rtilp 'Tennoat- 
iM aUgekt flMd a torpido at a ranf* ot 8 JOO yuda 
hltUag ttw "Vamwpt" mtiatgly aulddilp. 

▲ g m < t »wi atTMt MU' to now nador eonitractioa 
fa fliUaMpkto. irUok to to 1w toftad on tbo Uu of 
tlM MotfopeUtaB Btraet ttallwagr Oompaiiy ot New 
tort fn eanpatitloa with the eleotrlr oare of the oom- 
pa«r U win be drirea bj two 4^lnder moton. 
eaek of 14 horae p ower Thaae will be water-cooled, 
tad pfplas wlU be led from the motor Jaoketa around 
tba Interior ot the car to beat tbo latter during win 


Ito* toot ataam yaebt ''Winoheater.’' which to now 
bring built br Tarrow will attract conaldarable attan 
tlOB heeame of the up^odate character ot her motlre 
power Steam will be auppUed by water-tube boilera 
Srad anluBlTelr with oil fuel, and the yacht will be 
driyen by Paraona turMnaa of 1 400 horte-power oper- 
attng three alntfe-propeller ahafta. The veaael, which 
la of ISO tone, to 116 feet long, 16 feet 6 Inobea beam 
and > feet • Inehea deep 

The Freneh battleablp Tena,” which a few yeara 
ago wan wracked by an eaplorion of the amokalean 
powder In her magtslnce la being naad aa a target 
and lereral Important problma art to be determined 
relating te the effect ot shell lire. Recently after 
oaged anlmala bad been placed on board tbe chip, ahe 
waa attacked by the cmlier "tiatouLhe Trourllle" with 
MglrexploriTe ihelto. The deadly effect of the gaeee 
Ot the eiploBlon wan nhown by the aqthyxiatlon of 
•eyeral of the autanala 

note to no doubt that one cause ot the oblectlou 
to motor care on the part of a certain section of the 
public to the use of headlights of daaeling brilliancy 
Tbe Technical Committee ot the Royal Automobile 
Club are making etperlmentg with a riew to finding 
a lantern which will giro eufflrlent light for vlalon, 
bnt will at tbe same tima be to controlled as not to 
daialo the drlyers of approaching vehiclea or pedes- 
trtans. The teats are being made with acetylene pe- 
trolenm and eleotrlc lampa. 

Itant weak we made note of the retirement of two 
thmotts record holders, the "UmbrU’ and ‘ Btrnrto,' 
frcm the Atlantic eerrice. It to now announced that 
the "bncanla," which ww recently burned at her pier 
In Liverpool will not be repaired, but will go Into 
tbe band! ot tbe underwriters She waa the flrst ves- 
oal to make the tranMtlantlo trip at over 28 knots an 
hour Her place will be taken by a new turbine 21 


Ttoe vocfe of Installing tbe roadbed r^la and oper 
atlng equipment of tbe recently completed D tube of 
the Fennaylvsola tannele below the Bast River, was 
bsgnn in Long Island City laat week Ot the tenr 
tubas, the two Inner tubes, hnewn aa B and C, are 
nearing oompletlon and all tour can be tinlihed and 
la raadineaa for operation between Long Island City 
and tba Pennsylvania Termlaal on Hanbattan Island 
hr thg flrnt of next year. 

TM Otoffaland Induatrial Rxpoaltlon, which we re- 
cently had the pleasure of visiting has bssn Huceeas 
fal beyond tbe expectstloa ot the Chamber of Com 
meroe, which to reepcnslble for Its prmnotlon Tho 
exbIMta were mere numerous and of a bighar charac- 
ter dm waa antlelpated, and the attendance has run 
up to aa aa M 000 dally It leoka aa though the 
huge nsdonal exposHlon, which ea tn the esea of tbe 
Bt Lento Pair had grown to an altogether unwieldy 
rise, win In the future be replaced hy local asposltlone 
JiaM it tho Inrgar oiUea. 


awMrpnMwho to familiar with tba valuabU hlatori 
cal opneetloo of iotenUfle appllaneaa now at Sopth 
Sanatlgton, Igwdon, win iigret to learn that "at 
preaitt tham treasnrsa an huddled together in make- 
ahlft bqlldinge qnlta nnanltable for tbe pnrpoea of a 
tausenm" Tbe eommUslonare of the great exhibition 
pf offered 1600,000 and a aniUlda alte for a prop- 
erly aqqipped erience mosenra provided the govern 


pip hawe urged the government to give their Immedl- 
ate nhtontS^ to the proper henrint ot this roUactlen. 

< ttb finaA M«|,el exoavntlon on tbo Panama Canal 
Amltoff the mhnlh. of jnly wan M4U«0 cnbic yards, 
wfetot to iLflto cfnWa yhrli ton than the total for 
Jtoto and L<D*l.oTftoat than tho htohMt menrd. mada 
dpHag dto Air Ataadt t» Mayeh of tho prosant year 
f^dMaaMtnhieriipvadANmdiooMaalprlrin, IJHM) 
prifto iria* tdrito a«t by i|4M» lAnvwar and i 107J14 
il^hrdta^ Ttto l ttop rttohn wpaULtotoehaa 

, tor^toonthiht wWoh ilMtoirrii.twriKtoalt worttos 
^ ,, 1tolidn#ApUtiid^ttotlnrti«j«to^ttttthaTBm 

■ 






iSelwitifie Amdrican 

ELECTRICITY. 

Ihritof the rseent rioting at Barcelona, an tbo gaa 
apA rieetrio-lltfit plants were out ot commlirion, and 
the dty waa lllnmlnaied only by the aenrcbllghto of 
warships tn the harbor 

At the aaaaal emiventlou of the AieooUtion of ndl 
eon niumloating Companies, the Ilcenseea under Hr 
Bdlson'e patents, bold last wsek at Scarborough on 
tha Hudson, waa calebrated the ibirtleth birthday of 
the Incandewent lamp 

IP order to compete more effectively with the gas 
company which leta kitchen and other atoves tbs 
municipal electric light plant of Aberdeen, Scotland 
has told In a stock of electric liesting and cooking 
apparatna, wbtrh It proposes to offer for hire at pro- 
portionately low rates 

Aa elaetrioal exhibition will be held In Hoeton from 
the inth to the 26th ot November al wbtrh all the 
latest lehor-eavlng and comtort-giving devices will be 
exhibited, with elaborate and novel decorating and 
lighting eltecta Prisee will be swarded for the In 
ventlona and Ideas of amateurs, and space eet aside 
for the eiblMla of amateur wireless operators 

Our athislon last week to a power shovel as an 
onllkaly machine to be euccessfully electrically driven 
has caused onr attention to he drawn to an elm trie 
vell-drilllng machine produced by (he Keystone 
Driller Company of Beaver Kalla Pa and unccoaa- 
fully operated near Chicago Krooi the very wide 
range of Ita operatlona. often remote from habitation 
let alone power plants, the driller certainly eeema an 
even leas likely machine to be operated electrlcnlly 
than the ehovel, bnt the euppty hea doubtleaa been 
created by a demand and in districta where prosim i 
log or other drilling to carried on within reaih of 
electric wlrea, the machine ahould have great advaii 
tagea. 

TIm Moatieal Light Heat and Power Compaii} haa 
announced that ti will engage In ihe Ice bnalneai ob- 
taining water from artesian wells and fmerliig It by 
electrlo power Into blocks of any desired slispe and 
elM so as to avoid cutting Thin to an example 
which might with advantage be followed by many 
a smaller plant Every lighting plant must be i-apn 
bla of carrying a certain maximum load at Ihe lime 
Of night when moat lights are In iita but for at least 
18 hours otit of tbe 24 the load In from half ns innih 
In large citlee to almoet nothing In smalt country 
plocea whera there le little Induetrlal uen of cIm 
trtcal power so that during tha greater part of the 
day much of the capital Invested to earning no dlvl 
dends The aurplue power might Jnst se well be need 
In. making ice and providing another aeiirie of reve- 
nue, particularly aa the time when the peak load 
Is of ahorteat duration coincides nstnrally with Hint 
of the largest coneumptloD of lea. 

Remarkabls reaults have been obtained by on elm 
trical uxone-generallng apparatus recently Inalallcd at 
tha public library on Michigan Avenue and Wnahlng 
ton Street, Chicago It appears that complaints had 
constantly been mode of the unpleasant ndnr from sc- 
enmnlsted human emanations and this tn spite of an 
exnollent purllled-air veotllatlon eyatein Uie nutoauie 
becoming nuch that an attempt had to be made lo 
counteract It. Dlrwt current at 110 volta to ronverted 
to alternating al 120 by a rotary converter and the 
latter stepped up to 8 000 volte by a Iransformer 
This high tension eecondarv lurrcnt dlschergns be- 
tween the plates of the otonlser through whiili to 
drawn the air led to tho ventilating apparel us above 
Enongh oxygen to ronrerted to free oxone to hill any 
living orgsDhsni In the sir snd noutrallM sny kind 
of odor The most remsrksble reniiK of the Inelalla- 
tion sppesn to bo tho substltutlos for unplessant If 
not sctlvely unwholesome sir of an Btraoai>hero active- 
ly hesithfol 

The Stoetoleal Review suggests tbst trscklewi trol 
leys," inoh ss sre successfully need in Austria and 
etoewhere tn Burope that to to say, electric vehicles 
running on ordlnarv roaato, but taking power from 
evwbsad wlrta might be advantageously used to Uhs 
the pIsM of horeedrswn stage roaches which still 
connent wKh the retlraada numerona vlllagee having 
no other mssnn of transportation evan In the moat 
papnlous parts of the country It Is pointed out tbst 
snob staffs lines rsrtly have a Iralllr which wonld 
anoonsffe the prelection of electric rsllroeda to take 
their plaoe as s ^roetsUe venture but flgurei are 
quoted te shew that of the cost of roadbed track, 
snd riectric-llne coeetructimi la electric nllrasda, 
only 16 per oeat or le« le for overhead condurtore 
and polte. oonsMoHiig therefore that electrle road 
vehhdes ars ehtolnsbls for a much lower coet than 
rstlwny ewe, and that the powergenersting plant 
would be ee much Jeffs tor a little line operating only 
three or (onr atoffes hack and forth per day, It to 
obvtoas th44 riffh s tncklsM trolley system could be 
finderiahen for a tenth ot the ooet of an electric rall- 
Wsyj and wlUi • mneb bettor chance of proAtable 



SCIENCE. 

nans hove been filed for a new home foi the Amcrl 
can Oeographlcal 8o< leiy at ir.eth Htrert and Broad 
nay Tbe building win turni one of a group that new 
Includes tbe Hlatiana Society x home and the Numis- 
matic Muneum although It has no connection with 
either Inalltutlon Tbo building will be ereiled from 
fundn provided by Mre C !• Huntington The eetl 
nialed coot of the Ijiilldlng will be between IJMOOO 
nnd 8300 000 

Pr^ Ohorlee Blohet nf Hurls lina devlwid a meona 
for purifying the air In room* A( cording to preea 
dtopntfhni, hie apparel ue Ih an ulr filter which me- 
'haiiliBlly nterlllxee air lery Qm tlrupu of givier 
Ine are ecattered along Uie wulla of a (yliiidar con 
laining a nurtiou fan Kaih purlUle of air drawn In 
by the fan to freighted wllh givierine and hence tenda 
10 drop lhereh> lurrying witli It the gernie dust 
nnd microbes wlib wliteli it may be laden 

Tba paonlUr Otlor of clay la iiiniueHtlonnhly due to 
orgnnli Ingreilipiite Allbniigli Ihean luniml be Iso 
lated or dcteited by cliemiial anal) ala they ion lai 
rlaulfied according to llieir pliy slologita) effecte 
which tary widely Hulilaiiil lias Binteeded In trans- 
ferring the odors of i lay to aaicharate of Iron and 
has thus recognUed ten dlatlml tarlelles Louis ban 
made similar otmcrvatloim pnipliiylng ammonia as a 
veblcls for the oilors 

Oharlee 8. Philipp baa produceil a variety of glam 
whlih la a good iiuidnitor of ehitrlilty by fimlng to- 
gether 12 parts of sodium nilUati, 6 purta of Igirax 
OX part of load oxide nnd 0 2 part of mulliim and 
nionlate Tbe gliisa la not atlm ked by uilds He 
eleclrlial reslHlHiue la ubniil I non dinci anialler Ilian 
that of nriHnuM glasH It la iiaed ihlefiy for the dlaka 
of elarlruineli rs nnd elei I roai iipes Hllimenta of Ills 
new glass muv even be Riibslliuleil for the gold leaves 
of an eleilrnsinpc 

A homsB bslr of avirogn llilikness lan support a 
Iisxil of ll<4 oiiiiKH and Ihe nverngo number of lialrs 
on Ihe head la about 10 non A woman e loug hair haa 
a lotal lenslle atnngtb of more than five lone and 
tills Blreiigth cun be Im nsued oiie-lhlnl by twisting 
tbe hair The amlenlH made prarlli>al use of the 
slrenglh of biinian linir The lorila of the Roman rata 
plllts were made of the heir of ebives and It to re- 
cordotl that the free wonieii of (Virthage offered tlislr 
Inxnriaiil Ireaees for the same uae when their city was 
bielegial by the Huniiina 

In the oaxly part of the present year the Krenih 
Aiadimy of Hileiicis dlarusaeil s lommunliadon In 
whlih It was nesertid that tbe buniuii Ixiilv emits mill 
iidons whlih Bffeit pholoi rnphli plntes In Ihe course 
of the illmnsHlon lie I onlenuy demouairaleil that the 
efimls wlilih had Isien nltilbiiled In radludona could 
lie explained perfeclly by the warmth and mulsture 
of the body laitir nu attnniiil was made In Hiistain 
Ihe dieory of human rndintlons hy Hit stall inenl iliat 
dm I iimlSrH loiupanv had Wn compelled In illsi barge 
several eniployees who fnggeil Ihe plates that pnssid 
Ihroiigb their hunde Ik Hoiileiisy intesliK-iled die 
niniter and found that niiihliig of dm kind hail etir 
Otcurri'd at thi I nnilAre fm liir\ Kvery laae of fog 
was line In ai-ildent jinl lo willkimwii laiutes — finger 
maiks pai king strips laniirn fug eti not to unt 
inyalerlous human radhillim In rigunl to animal 
niagneltom unknown luiliirnl foiies and other mrult 
ngeni les It Is Isiil enough to lie nsHHiled wllh crude 
PxperlinentH and iinpriucil luwiinipdoiie without the 
aid of false testimony Is-gemls of this sort are easily 
proiMigated and hanl In kill 'ten years hence the 
alleged experience of Ihc Lyons plate makere will 
doubtless he still adduced as n proof of human radln- 
Bcllvlty 

A. Knertb has nlttelneil the following resiilla In a 
■nriss of expsrlniente on Ihe effeit of healing on Ihi 
hardness of various metale A bur Of very uniform 
copper was ml Into five pieces J'y iiiLhes long and 
8/10 Inch broad In tha cold all plisea showed ox 
Bctly the lame hardness. They were heated Id oil 
or saltpeter baths lo tempereturea of 100 B70 CBO 
700 and 840 deg K reapeitlvely for from one to 
thirty mhiiiles and allowed to cool the hardness In 
each rase being determined at the temperature of 
about 70 deg K The specimen heated to 100 deg F 
showed a hardness which waa olmoot Independent of 
the duration of heating, the coeAclent ot reelsiunie 
bateg eighty kllograrofflea par square millimeter but 
In other rases very great variations were oltaerred 
With the bar heated te 840 deg K the vnluo of ihe 
coefflclent fell lo one minute to 40 and thereafter 
remained almoet constant at 27 Other experlineiiie 
were made with siiucbneDS of nearly pure nickel 
aluminium xinc and tin, and with various Kriijip 
steels The temparatnres need ranged from --lie deg 
P to ftOO deg F In gmerri the hardness of gteel 
decreased as the temperatnn noe np to about mu 
deg. P at which point there waa a alight Increase In 
hardneee, which waa followed by a dlmlautlon as tbe 
temperature waa raUed still higher 
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oorarnra on ?ioni BT KAomi. 

The < ountlnt at the «nd>o( each decade of everr nan, 
M tmian iwd child In the United BUtee le one of the 
hlKKcet iinderlaklngi the govenunent li called upon 
III OMiitne To faclliute counting, machlnee will he 
iiiM«d Invented by Mr Jamea Powera, a mechanical ex- 
jiert of I he Cenane Bureau, for nie in the thirteenth 
Iineue eblch were aucceeafully trlod In the recent 
( uban reneue, and now la uae In the Dlvlalon of Vital 
Statletlca of the Oonaui Office. 

The mechanical method for 
iinlree two typee of machlnee, 
portanro, and each 


Ing a (het until the opataloi' to ready to praaa th» 
motor bar, which pnno^ gll the holaa at dnea. Bw 
fore the operator punchaa aay holea the ^eiatoy can 
look over the dep r aile d heya and aaeartata whether 
all are correct. If an error be d toe oTored, the wrong 
key can be releaaed aad the error rectlfled baton any 
punching to done The eolM of the haya tor each 
field of the card to dlltoront, which enaUea the oper 
alor at a glance to locate the kva repraaanting the 
dlfforent llelda of Informatton. The carda are fed to 
the machine frem the bach by aleotrlelty 
To make thla method clearer, etady the aocomtamy- 


ia«ra*Kitkd« thg nt W eMatt^ ^ 

pniidiad. thattanaiw iimn vdtt bo eetobM ttf hidiei^^ 

imtoedtotair thotothtool to too dIMwit olaa^«(1e^ 
ptqmiatlefr-toatoa. tomatoa, noMvtoi toralgnara, 
oelond, maAlad, apd aingto, TTnidar too tdd foMltou 
when all the punehtog wna dona by hand, than* flanton 


ceeaful ime of the 
other The keynote 
of the ayitam, how- 


the 
who travel from 
hoiiic to houee In 
erery nook and ror^ 
ner of the land The 
data Include the 
nai lire and extent 
of our Induitrlea 
the amount of our 
wealth etc By 
niuani of the punch 
ed card a tabulating 
machine meLlianical 
ly rlaaalfloB the data 
thuB eent In to the 
CeneuB Offlie by the 
enumerators The 
lui allon of the boles 
on the cards meane 
everything to the 
tabulating machine 


After the transfer of tntormatloo to tha eaidg baa 
been eonpleted, too aohadnlea from whUh tha Intomnc 
tion to derivad aro Sled ■ ' 

orda, and all tha work of liatlatloai ti 


drsMB of toa tadl' 



that tone In tha 


are ready tor the 
tabntotlilc maehlMa, 
Tha operator pnta 
tha eardo ona at a 
tlmo with hot right 


be seen later, for the 
■peclal poaltlon of a hole within the limits of certain 
boundary lines on the cards meane one thing and In 
another poaltlon another thing It la thla location of 
a punched hole on a card that enables the tabulating 
niaohlne lo transfer the value of that parlliular poll 
tlon of a hole on a card to a number of counters, 
wbteh rlQiilty the data and obtain totals 

The punching marhltie which was used In the elev 
onto ceniiia, anil again with Improvements at the 
tweirth ceniui, was a rather simple affair. In which 
(he pressure u( a lover by hand waa neceasary tor tbe 
punching of each and every Indlvldnal bole The ma- 
chine recently Invented tor punching bears no resemb- 
lance to the old apparatus and la run by electricity In 
stead of hand power 

The new inai bins ii built on the plan of a t}t>ewrlter 
with 140 keya The operator Instead of punching ono 
hole at a time presses as many keys as may be ncoos 
eery After all the facts bave thus been reiorded by 

the keys a bar resembling that of a apace bar on a 

typewriter U preaaed, which brings on electric motor 

Into play whereupon all toe boles are punched at once 
wlthont any effort on Ihe part of the operator Tbe 
average number of cards pnnihed per day at Ihe Con 
MIS Office with tbo hand puncher was 900 while with 
the new machine a speed of 4,000 cards per day Is at 
talned In the old punching ma- 
chine a hole was punched in 
ever) Ihnc a he] 
an error was made tbe 
Iw thrown aw a) thus wasting not 
only the cards but the operator's 
lime In Ihe new machine uaih hoy 

le depressed Independently of tbe 

others and inn be rrlonaoil at will 
witkoiit pniKbing 


1>M of the poMhed cards. 

Statlatlca Dlvlalon of the Cenaua Office and which to 
repreaentatlve of all cards used In their new pnnrh 
Ing machine, a change In the symbol keys of the mar 
chine making It available tor populalloa work. 

The holes arc divided Into two classaa by the vertj 
cal lines on the left-hand aide of the card The first 
class aided by the large numerals at tbs right hand 
edge, tdentllles tbe person, and enables the ceniua ex- 
jiert to And Immediately tbe original entry from 
whkb the card waa made, toe second cIebb give* alt 
tha slatlatical Information regarding tha pereon for 
wham tbe card waa made. For Inatance, tbe W means 
that this person was white, tbe M means that too per- 
son woe a male, tbe Dec that he died In December, 
the 20 and 4 tbat ha was 24 years old , the Bg that ha 
waa single, tbe VS In toe next three Belde that he 
was born In tbe United States, as were both hla pa^ 
ante The two fields Immediately be- 
low show hla occupation at time of 
deato and also the cause of death A 
elmllar cord la being made In tbe Can 
BUS Office for each death reported in 
the United Sutoa, and one wUl he 

punched for the many million Inhahi- 

tnnts reported by tbe enumeratora In 

the foribcoming codsus 

In connection with the Invention of 



machine to pick up another card k 
on the lower edge of the pin boi 
electric motor Into play The ptna whioh are In Una 
with the holes of the second claea on the card descend 
through tha holes, and by touching tha marcury beloir 
make so many electric contaota. Bach pin and its 
mercury cup are termlnato of a lepaiata onrrsnt paas- 
Ing through an elactromagnat contmUtaig a oonotar 
or dial Thus, referring again to the sard, too current 
entering the field for Uol, or Uoler, wonid have five 
poaalble patoa. The rontsa dlvargg at tha five polau 
where holes In too cards might hava haan. Of thaaa 
five rontea fonr ara cioaed fey tha aartoea of tha card, 
aad the current to eonipelled to go hy tha fifth. Where 
toe hole has been made, and to guUM to tha dial tor 
Color, and aojm In each field. Thsaa dials oontala tha 
vartooB MHnblnaUona of atatutloal Informatloii, from 




rrnt view of Ua adrd-ptaaUaf amaUw. 
which! tha tabtoa as finally sat tortb In tha oanana vol- 


Baar af tta astir audfOoUic ■ 


this new machine. It to Interaffilag to note that It WtU 
render It poaalble to aiRiousce toe total p^Igtlea at 
the next decennial enuBaratloa in racord-bnaUngtlBa; 
for automatic oountara an attachad to tha Kapa, and 
roglatar on a dial avary lima a hoia la pun^M. thpa^ 
Jnat aa aora aa tha t(M)M,0e0 carda latara dr ]aiA 


An antonatle raconttng and printing lyatoto an toa 
plan of tha tomlllar atot* Ucher-^ eonaaetad with 
anoh dial. When the opemtor Wtohea to make a read- 
ing of too dials a button to praaaad, with toa left hand, 
and tha flfttrea on toe dtola ara printed on the ttokar 
paper, frem which they can ba read. The dtola an 
BBtomatloally met In the machlnaa naad In taramt 
eanana woric tpe dtola had to ba rand aad the r a anlta 
recorded by haad>-n proeaadtng pradnoUn ot nniqr. 
w rora and than all the dlgto had to ba raaat by tamd« 
a ttomxwsnmlng oparatlon ' Tha dally oadpwt vt toa ^ 
oU maafalnto avenged 19,000 earda whtettoa new ma- 
a oonnting af,ooo carda par day- 

d* Mpnltotion of Vhn oMund an Bipaailtor W, 
w*n ohaamd by many - 

tha waint to hat at wpto. abta»q%L' toy <l rt i hb* - /V 
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Tk» Mtflitl af mniMKHi at tUKOt Btfir la 
Boa alft wal M 4t tba town of QooMiora, tor tko raa- 
ma ttai tha 4«ptk of iratar la atafloiaot to Boat a 
ataai^ to tta fasMtia eHy of Kbarteom, a dMaiiea 
«( XlMl mUaa ta the aortliirard. Booth of Qondekoro 


aC tha plants, bat thar oia so auttad tofathar, that 
mrs ai* aetaallr atad to lapanta tha prowth, as It 
oannot ha ramorad io aar other way Tha Tsoaela 
sndd elearlnp, while ItghtpdTaft boats. 


B hunt at the batiks of the NUe, hU axpediUon 
wUl taka a special stoainar at OoBdokoro and attempt 
to raach Khartoum by water Tha word "attempt’' 
oan ha approprlatdy uosd, for the reason that the 
ohannal may be blocked by sudd In tha rtrer to snob 
an astont that the party muat go orerland for soma 
diatanoe It they would reach Khartoum at the date 
aspaetad 

Just how the word "sodd" oriclnsted Is a mystery 
but STory Bpyptlan traveler knows perhaps too well 
what It Is, tor many a time this vegetation has choked 
tha nmar Kile to snob an extent that boats have bean 
held weeks at a time until a way could be out, burned, 
and pulled through It 80 dmaa, so thick, Is the water 
growth, that If allowad to conttnue, It forms a litoral 
I campact and so strong that 
S the elephant, evon tha hippopotamus, 
have been seen to go aeroos It, and without breaking 
through the matted roots, branches, and leaves In 
abort, tbs rapidity with which tha sudd spreads over 
tha water, and its parts Interlace, is such that in a 
tow weeks a space of the Nile once clear of It will 
br oompletoly hidden by a mass of waving papyrus 
but underneath Is a oomblnatton of water plants that 


a depth of 18 to 18 or 10 feet Having found the mal 
liver bed, the first thing to do Is to cut down or bom 
ths top growth consisting mostly of pspyrns. A curi- 
ous and unexplained fact noted by the engineers Is 
that when papyrus is flrsd, the flame frequently 



t and have blunt bows so that they 
ran be forced sgulnst tbe bank of vegetation They 
are provided with steel cables or hawsers saws, and 
axes, and carry crewa of nallvM who are experto In 
working upon the sndd. 


spreads along what is aftarward discovered to be the 
true bed of the river 

Having cleared thn top of the sudd “Mock ’ tbe 
men are lauded with large saws to cut along the true 
river bank, whkb may bn either submerged with n 
few feet of water over It and papyrus and sudd on It. 



yieqy gf water pnpytu or sndd. growths in the sudd are papyrus sod 

tiger or elephant gnuui a kind of bamboo growing 

attoeh themsalvea to the papyrns stalks, snd form Ths way In which ths channel Is cleared to as tol to a height of 20 feoi or more To ihe» Liimba a 
what to lltarally a cover of vegetation, through which lows Often the water to so completely bidden that creeper of a kind of convolvulua Another portion of 
not n toot of the rlVW may ho visible the first dlfflonlty when you are elirounlernd by a the eudd ponalsts of ambatch and a lung eword grass 

la all of tbs thousand and odd miles from Oondo- barrier of sndd. to to discover where In this eudd the tbst cute like a knife known as 00m aoof Tbe 

kOM to Khartoum, and even above Oondokoro, does river bed runa This Is done by s method of "eoiind eteamer could cut Its own way through this totter 

this water growth llourUh, and consequently the engl lug” through the sndd The average depth of water which In thn presence of n turront would Is- broken 
neeif of tbe Kgyptlaa government bare no small task ■" the sudd may be only a tew toet. but when tbs up snd float dowostream offering no obetrui tlon In 

to hasp (ffiea a ebaanel for the steamer servlca. AI- true river bod to reached this suddsnly Increases to calm water, however it does not float away but ob- 

tlNhtob but one boat monthly plieo rognlarly bstwson 
tha ptoesn mentlonod, thoro Is oonstdorsMo tourist 
told other ttoflle near Khartomn, and a fleet of eraft 
an to birrtco to removo thto oniions growUi. To 
Vtoar a ebannto oven largs onongfa to admit the smaller 
typo of vonto to not an easy taak, linee the sndd Is 
ito doBM and so difieult to pull wt— the usual tray of 
gutttog rid of It Wtaers the Nile to wide and the 
batac pf MBotont depth, the vegetation Is left uo- 
t eneh ed natang U entirely oleeto the channel, so s 
boto may make a detoor of several miles out of the 
OfMtory oonne, skirtiag one of the strange floating 
tobtoto. T« toot the grwwtk along the upper Nile to 
ab«or«oka that Metosa of it toUrttog tbe toiore may 
ba asan tor dUNoloto of a hntidrad milw without a 
ifaak or Ibb to tha toHd ttaotl tolaada of tha stuff 
a telf «to« mllaa to ora* ora aomattaiM earrlad down 
to toa iQto flOifiltoDnait until tony ledge ugutost u 
ptofOotton 'or ttor toMte or gtomid ta toudlow watar 
^ IttotoktMW^totoBto^ortoanoraatod otton 
Ito ftoar ijH Mtooo Orbord tha aadd to 

i toto* » -oavatoitvaBtofhafc "ffm Wtofttoib too- namafKitoor Kilo, *0irtag toll^wwn oadd and yaaa* ptotoa appoartogjaal aboto the wator wrftte, 

oyy Kflir •«» inoi tn nu tom. 
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■tnirti the etnuner by (OBitutly tmllag the peddle- 
whet I Ibere Is another very IKlit tdnd of duckweed 
wlih li I ovem Home of the Hmelt open poola, end In the 
nbHciiK' or H lurroiit la e (rent nuiaance for the eame 
renaoii 

stniime Iin II may amm, the ludd Interferoa bat lit 
tie with the flow of the river, and the Nile paaeea 
iinilrr U with little reilitanoe Thia la bovauoe the 
Ktowth la prlnrlpally near or on the aurface Aa the 
river la over a mile wide In aome plnree. and the deep 
channel may be only a hundred feel. It la often hard 
to tell where to And the channel to clear It, aa all of 
the water may be hidden Men with Ions polea puab 
them ihrouRb the audd to the water and by thle 
methcMl of auiindlUR locate the channel, when the audd 
clean ra act lulo operation 

The water paiiyrua plant au often anen In the audd 
haa idvin riae to tho theory tliiil the Rrowth la <x>m 
poaed of iiapyriia hut an analyidi by naturallota ahowa 
that there are four vegetable eleinenta that are the 
principal creutlona of this atrange natural bridge 
Tliey lire known ac lentlflcally aa the Papyriui rvperaa 
the PoNhutH pjiramhiali the Phriiginite* commaala, 
and tlio Tppha auHlraHJi They fonii the framework 
ul the iiiaMH hut Interlaced with them aa atated, are 
Hevernl aperlee of Iwlcing and cllmhing planla that 
hreiiily Htreiiglhon thIa strange fabric it may oa 
iilreaily Hinted support even the weight of an ele- 
phant where It la thick cnongh The papyrus with 
Its wide lop rovers the audd and thiin gives the Idea 
Hint It la the- only ohalarle when ns a matter of fact 
this Is n artiil water carpel woven as deftly and 
BtruiiRly aa If li> the limni 


The lllghcnit Plight or a anUaoB. 

'I he liliprec I denied elc-vulloii of HhSfiO feet or IS 
inllcH wan allalned hy an iinnionned registering bal 
loon which was rtsi-iilly releoaed at the Holglan nieteo- 
rologhal Inallliiti ul Idle At this elevation I he 
barometric preasiire Is only 3/6 luc h 'I'he grenleat 
height ever utlalued hy a manned balloon la about II 7 
iiillea or '16 tiH) feel The Berlin aeronauts Uoraon 
and Buerliig who iwtahllahed this record were un 
roiiseloua when they rcuehed the highest point of 
their night 

The nelglaiis ailuplud Hergeaell a plan of altai hlng 
the Inatrumeuls lo a small and partially Inlluted bal 
loon Buapondeil from a Inrger and fully InOaled ono 
Tho largo balloon rises unlll It bursts and tho small 
halloon fulla slowlv so that It ran lie easily observed 
anil hrliiRS lh« liistriimoiita aafely to earth At the 
inaxinium elnvatlon IS miles the IhermnmeUr re- 
corded a lemiHTBliire of — a3 ilcg K hut a lower tom 
peralure -KKij deg S wiut teglslernd at the com 
paratIveU aiuall elevation of 8 miles Thoae obsorvo- 
tlona appear lo snpporl the hyiKithesIs that aome of 
tho (111 rn red solar rnillallon Is nlisorbed hy the higher 
strata of the sliiiuaphere Inil additional obsert atlona 
will be reciulnnl to sulvs the questluu 


The « urreui Mupplewienl 

Whal is prubiihly (lie eery highest hrain h of the 
inoldc-r s art Is the casllng of hronvi flgiires and atal 
lies I he fliHdiliig nrllilc of tho ciirroiil Hid 1 1 1 hk-i r 
No IT'iS illsciisiuH I Ills art iiiosl llioroiighly The 
iiltruiiili rose u|N Hiid nlliiuiih roscopli oliJCHta are dls- 
C iiHsed In niiilpic iHiignage Tharles hngc 1 lulls soiiic^ 
thing of till ecoiiuini of colil In ninilern life Of thci 
niBiiv pnilileins Ihiit loiifrciiil Ihe Ann i Iran bousawlfe 
Hie subject of vigclHhli>H fur her table during the 
V Intel monllis Is mil Hie least liuiairtanl How that 
piohlem isn be solved Is told by J F Rmaxeale In an 
urliile entIHid ( anning Vcgeiables In Iba Home’ 
Prof h II Slsillng polnls onl llic lesson of evolii 
Him The linpoTtniiio of ferments In organic life la 
ilwelt upon be Hr A /.art Sir Andrew Noble ro- 
ll niH rend a paper liefore Ibe liislllullnn of Rngl 
mine and Hlilplinllders on lln history of propollaiita 
That paper Is reprlntod in Hm iiirreut Bpppipiivnt 

I be Ai'iliil Propeller Its Porin end t'onatruc tion la 
Ibe Mile of in srili le by Liiileii P’oiirnlcr Sir J J 
IhuniHciiis brllliuiil paper on meul sludloa of elcci- 


An epldvinb disease known as tho white’ of (»k 
has bean sliidind recmlly by Urtiton and Mnublanr 
II prevailed In P niiue pbim-. lallv during im The dis- 
ease Is properly mlle.l oiiliiiiii aud It la not coiiflned to 
the ottk bill slsii iitimks ihi ash elm and chestnut 
It Is also fniilnl III Algi rls I he dlaeaae Is aupposed 
to lie due to a mb ni organism known aa Ifb rosplimi 
nlni The iiueallon as to win liter It la Indlgsnous or 
not hns not lieon detcrmlnivl it Inrreaaed In P’ranc-e 
during PW7 and llog In an unusual way Bhiiuld we 
auiipuae it lo he Imported like him krol nr mildew this 
would appear bad for Ihe future while If It la IndP 
ganona It Is likely to dlaapiautr again Homo peranns 
advacAto a irentmept with sulphur but others ilnim 
that thia boa no cffecl One Imporlant point In any 
esoa la the time of the year when the treatment Is 
moda 



while yonr aerond corraapondeiit, Mr S^naat KeOnl- 
lough la Inellncd to ridicBia thia, and thinks that tba 
flgurlng la more opt to work tba other way Fumlt 
ne to nflsr tba following aiplanaUon The esplanmtlon 
Ilea In tha dlflOrenee In the agea Of our ancaatora. 
There la uaoally a oonaldarable divergence In the ages 
of our grandparenta, and going hack farther, the dif 
farenee In age Ineraaaaa with each ganaratlon, oo that 
by the time tha fifth or oixth lanaratlon book la 
reached, a«na of oar ancaatora wonld be now bom 
habea while others would be In thfdr gravss. It la 
readily undaritood from thia that tho numbar of onr 
ancaatora la Juot os llaMa to decraoaa with each ganerar 
Hon owing to the ravagM of the grim reaper Death 
as to Inersooe If onr grandparenta were all bom the 
aama year, all married tha tamo year, and both oeu 
plea had ihltdren the same year Mr Vennlng'a eon 
clualona would be correct, provided no one ever died 
When I say grandparenta in this caae, I moon all our 
ancpstora liidiic rlmtnataly 
East Canaau (‘onn Dvwkt C t'ANviriii 


T( the Itditor of the Scilstific Amkbjcan 
1 notU-e In ono of your reront luuea a i ommunloar 
tioii from Mr Venning of Ina Angslas, Cal In whteh 
he seeks a solution at tho piusllng qnestlon of ai^ 
counllng for the diatrepaney between the apparent 



gcoDistrhal progrewaion and tba lesser number wblub 
experience ahowa to be the rasa I think the eolation 
U to be found In the alrople fart that our ancaatora 
hevo been In tho habit of Intermarrylog with tboir 
loiialne soiiiel imsa thin relationship being near and 
■oniotlmea more dlatoiit. Otherwise we would Inevl 
InUy enjoy our allotted number of 2* ancertora for 
luiy given generation Thus one set of onee great 
grandparents on the maternal side aro often one'e 
great parents on the paternal aide also For Inatanve 
a man whose auueators for two geoeratlona bad Inter 
married with their first roualne would have the la 
nientable misfortune of poeeesslng bnt (onr great 
grandparents aa shown by the Incloeed diagram, when 
by all the rights of arithmotio he abenM have alz 
teen to be proud of Of couree thia relatloiiahlp it 
often 10 far removed that It Is ImposalMe to trace It, 
but eoeb time one's parents have a commoa set of 
ancestora no matter how far mnoved. It la evident 
hr Is being deprived of hie allotted obare of anoeotore 
to that extent at least, and It might be nuAtleoed It 
wonld he next lo ImpoeslUe to find aiqr two Bliiglleh 
men to-day who had not In common an InnumaraMa 
number of anoeatora. F W A 

Knoxville, Teon 


a propertkonUy ehaUar 
and jMaatlnc. 

A. K. VkiiKafei 


To tha Bidltor of the Bonomno A 


Tlia raoont acllpae of tha onn waa both 
total, aa anomaly which baaomea IntaU 


and Nautical Almanac for IBM, under tha head at 
ttcltpoMi and Phenomena Aooampanylng tha •ame." 
The tntareeting phenomenon waa not canoad par ae hjt 
the vaiylDg diatanca of the moon, which oonM not 
be pcoatble, bat by the varying dlatanoea on tbs eArth 
whero tha moon’t shadow or better whoro tha ohadow 


canaed hy the moon reached the earth’e aurface. Lot 
me lay that the phepomenon la a rare oae and can 
occur oaly when tha tuA, moon and earth are eo elta- 
ated that the moon’s iicaltlon with relation to the 
other two bodlea gives It aoch aa aagttlar dIaaMter 
that the Dearest point of oontai-t of Its shadow oa 
the earth will Juat efiver the euni dtak, Uiaa giving 
UB a total eclipae Thia condition we might call a 
critical one, for ahould that dlotance be Inoreaaad by 
a few bnndred mlJee between the moon and the point 
of eoaUct of lu ohadow on the earth, there would ho 
an apparent decrease in the angular diameter of tha 
moon’a diak thus allowing an oannlus of light from 
the aun to paa over It* edge, and thue producing aa 
annular eclipae 

Now thU la Jnot what happened In the last aeUpM- 
The firot annular phoae waa aboat tha latitude of 
Tmnak In Siberian Rnala In tha early morning, and 
aa the solar raya had a large angle of Inclination, 
(bey bad to travel much farther before they reached 
the earth than when the aun was in tba marldfain at 
midday 

The same conditions were present when the aun waa 
low la the weetern borUon, L e, the eolar raya 
reached the earth’a Hiriaee at a low inclipathm. thus 


Oreeuland la the evening, 

Juat at what pointe on the earth’i aurfaoe the total 
phaoe commenced and ended, I am uncertain I do 
not believe that the poluta have been worked oat, 
owing to the fact that the daratloa of the eclipae at 
any one place would he eo ahort that aetrono m a r i did 
not deem It worth while to consider U aa of enongh 
value to send an expedition, even ahouM It have been 
In an accessible part of the world Aa the total phase 
was likely all within tha Arctb- Circle it goes without 
saying It waan l worth while Data are given In tha 
American Rpbemaria by whIiB tba problem ran be 
solved for any part of the path of the eclipae 

1 mode a search through Grant's "History of Aa- 
tronomy" and found no almllar eclipae noted, hut 
Dr Seblaninger, director of our ohoorvatory at Alla- 
gheny, tells me that It may occur onco In about a 
hundred yean. Yet when we think of the meny 
anomalouB motlone of tha moon wt eaniiot hat have 
the moat profound raapeot for the matheinetleel oe- 
tronomer who can alft oat from tho Inlricaciee of thaae 
BDomallaa each a marvalona aolutioii of the proUmn 
of oolipoaa as noted Above. 

1 trust this note will be of aome naa to my oM^lna 
triaada of the SfUaNTifio AnsaioAir tho ott^' tfy 
bomblo oontr^tioaa oa aalroiwmiaal aahla^ art 
oadly djatoriad, gad betbra tbay heva tnjTelod tha 
rounds of newopapaidam have btaa made aanmMtwal, 
to my nuAt, hot 1 an Always oontoAt It 1 hAvn Added 
oaly A little to the sum of hoaan knowladiA gad 
bnman happlnaae. Joan A, qagawAAA, 

Beaumaris, Onl , Q aasda, * 


The stirring at chamloata to Wntloa tankg of 
tba Obarlto. Ohio, water ooftaalna alaat. atatn ' 


To the Bditor of the Bouimna AwmoAu 
PnblUatton of thU problem has not aa yet brought 
any oolutlon, but It h« olearad tho air to oomo extoat, 
I am glad to ase May 1 point oat to Mr King that 
the quaaUon at ralattoOBhlp of dm eeodaat t has net 
really anything wbatevdr to do with the aaawwl He 
Is leading the hunt ofT OA a toloe aoeM. If we leave 
uut of oonalderatMii aHtgather the p r anat tphaht- 
tsnis of the earth, and atoxt from thd preitlae that 
there la only eaa peruDO altve today ' tt t j Hr, Out- 
stables John Browe-<-the PTObian reiAatoe gnaWefed, 
only being tfarawp gfipw agatorlto, 


ord. iM afifintnnllBliil fav mm ^ 

power turalahed by a FtAtoa Mator wheel. The,<ii^toei 
la U toehaa to. diameter, opRAtae nnder a imiilFll 
of btop • poandt to H ptoiAds par apaare toOhs p«4' 
cenamBOB aboat W nllOM of water par mtotito, VRd 
whiM arlTM A mala Ohsft. wUM Mm 
at rtMlvIiit anu, throagfc the nedltoq at 
wAMe waM ttoto the M ^ apod^tofifA 
tog tlM Itota Aolatlon. the ^ of 
meta^ par totoau, of the 
totiADd mipMtof tuid 




Scllea^flc Amerlcftiv 




I JpiMlU^ liMr* trt M>T*v bridgM OT«r of • glron cm* of tl 


Mmawiy If It b* r«a«ar*d Uuit tbli ihill not b* tb* 
CM*, tb* probtein I* p*rh*p* •oin*wbnt mor* dUBonlt 
N«y*rth*l*(% It I* lolubl*, m miLy b* M«n by following 
out tb* ord*r Indicttod by 1481&S2D41L 
W« muft not be d*c«lved by tb* apperont nlmpllclty 


11 not bo tb* TO draw Fig. 13, we proceed m per Fig 9, azeept 
Mrr* dUBonlt that tb* moment of arrival at oay on* of tb* pointa 

by following O U, I J, K, L iB eelectod ai tb* time to draw tb* 

liinermoat beugmi A. complete eolutton la afford 
at aimpllcity ed by tbe rourtn Indliated by Si T ll N 1/ I 


• type of puixia Tbua KtgB TOVJVPWK^ 


r every approarb and convereely for 




tH irltbr. Bn of vbiob oouoot wttb tbe ialand In dlaoloote tb* vary ibnpl* figure mado by a elrciuuler- X M If O P Q R M. Tb<. heavy l( 

,thb afidti* part el tbe niaetoentb caotnry a dUoi i M lon eno* and two diameter*. Try m yon will, you cannot the Innennoet and outernioei hexa 

gyoe* ae to wbotbar It F*lt* poeelbl* for a pemn to eonr tbl* figure by a coatlnuoue tin* that nowhere Comparing Ftgt i and n, it m, 

pate over all the brldgea la one eontlnnon* trip and dnpUcat** ItMlf On tb* other hand flgur** that are llx* that one puule rai\y bo worhc 

frltbout boearittii tb* mm* path twice. In fact tbl* apperently very complicated frequently admit of a Perhape eoni* reader* may I'l In 

prtMftn attraoted tha attention of tb* celebrated math*- ready aolutlon Thu^ the ala polntnl atnr »hown In C Noluble An ac-tual «otuiion v 

PUtiolaB Ruler In order to underhand tb* qneetloo Fig 6 may b* quickly aolvad by the method ehown In that they are right In tbe meu 

elegr^, refer to tho map Tbe eUrt may be mad* Fig 7 To work tbo punie given by Fig. S~that is. consideration* mey prove of Inti 

tkmn uy point Tbe problem li really loMlnbl*, try tha eUr of Fig 6 with the inolndlog polygon— obaerve all five Jt 

bowtvdr yon wlU Hooever, It U ba ronaldeted aDow- Fig 7 Thli doe* not In lU present form, perhape, etart or < 

iM* to nroae tbe Pregel by tbe railroad bridge bdow auggeit a aolntlon for the reaaon that beginning and tor every 

fbe town, tb* problem 

■uy mdlly be eolved r- — " — " 

Tk^ beginning at c 

point on 0 on* peuee 2 A ^ 

over tbe Hole Brldgo, 1 f f * / \ VV * X 

then over tb* Bobmlede If Vt Sma / \ A A / 

Bridge to the blend, , /( f \ 7 / V \ /- 

then beck to 0 by the ctfeQfcdf- — \/ ^ I 

maer Bridge. On* ® \ K I \ 

now mekee a detour, El / \ Vy \ /\ 

pauing over tbe Pregel % / \\ AA \ y 

fnm 0 to B by the raU _ p' ^ V r 

read bridga, then paame ^ 

to tbe bbnd by tbe 

Ordne Bridge, retu'me A . 

over the Ktttte Bridge, 6 "N. 6 /\ /\ ^ / 

goee over tb* Hohe / \ / \ / V»«— «« / 

Bridge from If to 0, and / \ V — / V 7 V "f K~t 

finally oompletea the ( \ \/ \/ \/ \/ \ / 

Journey by croaelng tha W Y V )1 )( X 

Uonlg Bride* onto the \ / /\ /\ /\ /\ /\ 

bbnd. Thu*, aeven— In \ j / \ / \ / \ J \ V \ 

fact, eight— bridgee havn \ J \ ~7 \ / V. \ 

now been croaaed and no \ / \/ 

pert of tbo path has ^ 

been covered twlo*. 

Thb type of problem 9 /v 10 A 11 /" 

may fittingly be termed / \ / \ y^ / \ "" / 

a frooelinp puaele It b r / a \ ■■ "7 r ' ^ ...J \— ^ I 

la reality a very ancient \ yf-f VA / \ / \ A f—f . 

kind of thing Thus Y ) < Y \ / \ ( \ t 

thart hM come down to f Sj VA ) \ J \ I ' » 

no from the time of / \ \/ / \ / \ / 

Pythagoraa. who flour ' \ — v / ^ ''s 

lahad In the sixth cen- \ yy ^ , 

tnry before the proeent V V *“ 

era, a very ebuple ex 

ample In the ebape of a /fr 

the Pythagorean xtar ** yfv R N"® / \ 

an llluetratloa of which / ir \ X / X X ^ v / 

b annexed, Fig 3. Thb ^l\ _/ A \ / / / X I / */ 

Bguio may readily he \Az\A/ X I x. X — ^ / 

traood by one contlnunua Y Y XX / I X. 

Un* and without dupN / Y \ y ' Y \ \ - / - - \l " J x« A 

cation of the path ^ \ Y / j a \ 

A itory iB told to tbo ‘'"V. \^/ ^\\l 

gonoial effect that h ^ ^ 

dJactpl* of PythagoTM -m 

onoe fell itek at an Inn, ** 

keeper Instead of get 4i S5 36 01 42 40 34 39 33\03 51 I2\j5 34 

giww wore*. At bat, /Oj/O 94 2l\40 13 

d^g md*bKr‘ibte '^321 0 ^^23 

fora bdarl ^“thta 1019 3 23 14 21 3 31 SO 4 43 6 3332 

K* LU \3M sMsilSff 

that it ahomd be db- I 
pbyed ontalda Bono 

tiM after bb burial, a la Ofu BBisau or zoiieeuso ud otrbb rranu. 

*tn«**r happened along. 

Bpen e hur ring tho atar, he nude bqnlry, and waa endtne at the point Jndleated, we have no opportunity cornea ui 

IhlMmed of tbe pwRcfibn rebted. Ha then. In order to draw tha Inoloalng hexagon, either m a preliminary there arc 

n* dOttbt to make the ebiy cemplat*, handiomely ro- to atarUng or aa a aequel to flalshing But at tbe mo- Jem vlx. 
lauded the Innheeiwr fbr hb unaeiflah car* of tb* ment when w* have arrived at the Up of any of tbe Fig lE 

Rythegorean. atx pointa of the atar w* may draw this hexagon, and polnu wl 

'Inothar B|J«n of the alotfedln* type b that known tkon contlnna eooordtng to Fig 7 advance 1 

Mk It htw diibiad 'a tiffibtum thhr b abown In tha an- Befer new to Fig * Thb b appuently a very vertlcee 1 
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la Ofu BBisau or uiieeBBSo us otrbb rranu. 

la ending at the point Jndleated, we have no opportunity a 


log iiolni however It la 
IKHiallile to have a de- 
parture without a prevl- 
ouB approath , this would 
M f ur when we begin, 
aud only then Llko- 
wlae at a flniBtaIng point, 
we may have on ^ 
jiroBch without a follow 
lug departure, thb 


more thau I wo poIntB 
(ihe start and finlehl 
where an odd number of 
IlneN Join In Fig S 


I'hiB Hhowe BufilLleut 
reaeon for pronnunrlng 
this figure Insoluble 


bedron shown In Fig 14 
It Ib rertninly a mattir 
of Indifference at which 
xerlex we tx-aln lo we 
Htart at A We have tbe 


-ully a matter of Indlf 
reiico which of these 
0 follow bo we pBsH to 


— f A lonipletlng a trl 
Hiigle (ASr) Mid r D 
I losing no fiRiin- Flrit 
we try CA Arrived at 
A wre are rompellod lo 
go lo 1) We haxe now 
two lines to draw — D B 
iind n C We may cover 


J foriHii lo r Here we 
stop with D B un- 
drawm. Referring how 
ever, to the dlauBston 
of Fig 5 we observe 
that the tetrahedron 
bead of the Impoaalble figures, aa 


■fi jg h Maiinw d'a Btfinhur*, thhr b abown la th« na- B«fer now to Fig » Thb b apparently a vary verticea are Jun.Uon pol 
fltIwttR fiR 1 It b vndfUtood to hav* b*an OMnpItcated design. Th«r* ta a very almpl* solution, lines it Is In fact a m 


there are four point* where an odd nui 
Jem vtx. A «, C D 

Fig le la likewise an Insoluble caae 
point* where three lines Join Fig 16 li 
advance In lompllcatlon But we obaerv 
vertlcee are Jumtlon points for an eve 


dfiavfr IR Rroti m U BO d hpo» the «and by a oonMnnous hovrever, which Flu- 10, 1 
dRd OnttpagbRhHTiUMpt of th* p«hri of hb aoim«tar vnloping R b eaay to te< 
AM(lBBi^hi4'B«illhnfiiwl«rRu,a*llna iBdbatod by nutter vbon *l«ct to ai 


' #*bttM*44MRRlNiU,-Mii^'h**Iiovr It wa* po*- pf a paint, tb* inahidlag polygon of Fig I 

to Modnhptira be drawn u a prallmtnary or a Mqnel (Fig 11) hoard by a eontlnuou* aeri** of moves no position lo 

, »k(aBlfea th* WhlfelAB Jtog b dbown to Th*r* to junt on* thing to see. and that li how Ih* b« taken more than onee. A convenient way of trying 

i, T^'fiUR-bn'hdNifl W Spfiwtat fh* rpnto* ninalpdsr el PIr • may sMtly b* made hy forming a thb pnuile b to mb with a sharp tnstrumsnl on a 
■ 4ltl jl 4 Al • t fl ktod of bop at budl of the Inner pointo. A, B. V, D slate th* aixty-four aquarea of th* chnnbitsrd wher 

1 f * (Vlfr U> Th* method of nuking tbb loop li over you elect to start the knight ynn mark 1 ills 

^ppifil ^ to4IM*dtolli|t, U. next poalUon you mark S, snd so oa. The slatu on 


« start at the tip Is tbe problem wblcb requires tha knight to start from 
Pig 9 may euUy a posUlon on the chnuboard and cover Ihe whole 


sbte th* aIxty-four aquarea of th* chesshnard 
over you elect to start the knight ynn mark 1 
next poaltlou you mark S, snd so oa. The sli 








•biM rain aUrta and errora tA ba mdUr OOmeM 
Thia hind of puula baa altraotad a good daal of atton- 
lion and haa r«i.alved a multitude of aelutlona. Thua 
■He may Inatame the aolutlon given In Fig IT Hera 
the lower half of the board la covered before nay be- 
ginning le mndo with tbe upper balf 
rhe two halvcH are proilaely aymmet 
rliel HiLb eaili other, aa may be aeon 
by rererrlng to Fig 18. wbera tbe 
imih of the knight la Indicated by a 
continuous line Tbia divlaton of the 
aolnllon Into two dupllcatea la nut 
iieceswiry but la an added refinement 
III one eeuM It aimpllflea mattera aa 
we hnre but half the board actually 
to eolve We nre roatrlitod, however 
uH lu I he point or termination Thua 
III the present example, the point of 
beginning 1 having been detennined, 
the iKiInt 33— the beginning of the 
Bei-ond half -la thereby fixed eo 33 
muel rome where It la at preMOt or 
muat be at poallloa 6 Fig 1( le an 
llluitrutlon of a eolutlon where tbo Tbe C 

reenitliig airangement of flguree haa This taarhlM ■ 
Home of the propertlee of a mugle a 

etpiare Thua every column and every 
lorixontal line Huma up £90 It the diagoiiala each 
Irlnled tbe Hame number '.’00 then the whole would 
form a perfeit magic aqiiare 

TiuufgTioir or thb ieuiu atutiov 

MUTtia 

Tilt WIVMtn cir THE INTeRHATKinai TMPUT 
Ah briefly noted In oiir lael Inane Olenn H OurtlM 
von ilin Itennett International Aviation Trophy ou 
Aiiguat 38th at Rbelnte. 


a alight gdiuataeat Tha Bi rtWng at qu aaaiAiM igrtlartWH «kKa It adlihtit ^ 

aeana to hava baaa doa ta tha teat at whleb It tha aM fl« aatertl teaekMl^ Ito 
uaa batng dritaa to ooateBetlm with tha aaaattlva- to hlg ahad. Aa R waa atetoat -( f* tL, and atf 
neaa of lha horitoatol mddar imitML mtM tha tea- ho btait waa AUod^, Aflat S4e. ha teaAt iMcHtelv 

ibina would pitch downward asd Kt. Cartlaa would prapafattoag log tha toat It waa S Id hafora tm teait 

a^ teada Tha BOMfteBa flaw 
iplaadutr without aajr rtf&ut orpttehc 
iteb na tiraa of tha flrat round waa 
but 7 47 4/6, whleh wn Sd/S atoonda 
fatter than Oortlge'e aeoond lip- If 
BMrlot could do aa wall lu tha aao- 
oud round, ha would ba the wtenar 
Thort waa Intonae exoltemant imont 
tha apectatore at tha grand aunfl 
Tha niichina finally rounded tha lagt 
pylon Tha tlmcro colled the ogeouda 
tanolnlng before hie thua wauM ba 
up, but It wan 6 3/6 aaoonda over Our- 
tlaFa 16 60 a/8 before the tndomltablo 
Frauebmon itroeaed the line After 
conquering tha Ohanntf hg hgd final- 
ly baen defeated for lack of epaad. 
Nevartbaleaa, lha parfMinaneaa oT hie 
CartlM Mpteae arfaloh won tha Interudonnl Avtatlon Ttophy> and lottharn'i monoplnnaa raaaiuad 

uiieiiiieeiKaitnrtiMeraiMeitkenientfrriDitwmhmr It tnvi M M M nju> h 11 oneurpaaagd far staMUty, aval ip 

iinaimtWKCMidafWjMidiMuiHMiriiowfainiRf ttoiutwiikijMuiTnviiy otroog winda Tha laUar Btortad In 

the mp cmnpetlUon jnat ai Btarldt 
turn it upward egoln, the shock woe eo greet thot waa finishing He flew at a great height^-about 160 
ha sold It waa like striking a bump when riding In a feet— and covered tha conrea In IT minutea, 83 aaoonda, 
teet automobile thua aacurlng third place. Lefebvra, tha third Trentte 



turn it upward again, the shock woe eo great that 
ha sold It waa like striking a bump when riding In a 
teat automobile 


it any contastante, since bnm, who repraaented Shgfiand with 1 


plane, got half way around tJ 


Latham mat with a almi- 


Thli trnphv— A beaut Ifni 
inodrl of x WHgot biplane 
held aloft by a female flg 
tire— uaa lonleated for the 
flnit time on tha date 
ulwve mentioned France 
being repreaciiled by two 
rooiiniilanes a RIarlot and 
on Antolueile— and one 
Wriglit biplane and 
Amerli-n by one tiny bl 
plane with a powerful 8- 
cyllbder molar The real 
race Has betneen Cart lea 
and Hlerlol tbe rham 
plonH of the biplane and 
tbe monoplane ty|iea of 
flying ramblnea reapoctlve- 
ly eud that the farmer 
eiciiralely ilxed up hla 
rival aoon after he 
reached Frauie la thowii 
by the faacimlle repro- 
duction of tbe postal 
which he at that time sent 

oiir Aeronautic Kdllor Tf" 'f“ * HueUirc- wm luau w 
The morning of Augual 

Slith waa mild calm, and haxy at Rhelma Aa the 
Heather condltlona were an favorable Mr Curtiss 
hi ought out hla maehlue a few minute* after 10 and 
Immediately atartod off on a preliminary round of the 
counie Despite the fuit that he made rather wide 
iLnia and that the aeroplane pllihed considerably the 
time of the round was but 7 mlimtea 661/5 aecondt — 
a decided Improvement over Curtlea’a former faateat 
iiutud of H u't 1/', and 1 V6 aeconda leas than Blerlota 
fSHteet lap Mr Curtin decided to 
try for the trophy at once Hla amall 



The Bleiiat raoncipUaet in Ihmt uf their aheila. 


International Trophy also After Curtlaaa excellent 
night, no other machines were brought ont till abont 
noon, wben M Blertot made a slow round with ble 
811-borae-power 'No 83' monoplane About 2 PM. 
he tried another propeller, but only euoceeded In 
making a ronnd In 8 141/6 An boor later be bod 
changed tbe 3-bladed propeller for a 4bladed one 
He attempted to make a round, but was obliged to 
descend before completing It After working at tbe 


lar mishap afterward whta 
carrying M Sartano aa a 

gerearrying competition 
This waa won by IL Far^ 
mau, who, after making a 

In 9 68 4/6, afterward cats 
ried two aronnd the coarse 
in 10 38 2/6, or at a speed 
of 34 94 miles an hour 
The total live weight 
lifted by hit machine wea 
Id the nalghborhood of 480 
ponndo. A Wright bt 
plane carried Prana Itel- 
cbal ground the course Is 
11 06 4/6 Fannan'a bi- 
plane waa tbs only ma- 
nhine that sucoeded In 
carrylag three people 
Bleriot’a 'No 18” mono- 

plane, however, waa the 
flret aeroplane to acoom- 
plleb thIa feet which it 
• stibenlentfrnaUMiinlMiiir did at Doual taot Jupe. 

when a total weight of 

1 234 pounds was carried at about 30 mile* an hpuy 
with a SO-horaedlower motor Farman’s biplane had 
a 60-borf|e«ower Qwmu revolvtog-cyllnder motor 
TbIa englnt was fully deaorlbtd in SuPTLOtnCHT Na 
1T» 

In addition to winning the Intomatlonal Trophy 
Mr Curtlin, the following day, cairted off the flnt 
prise (62,000) In tha S0-kl1ometer apeod eonteat, known 
ae the Prig de la Vitease. Ria first attempt was msAa 
early In the attomoon The three 
rounda of the oonrae were made In 14 



minutea 16 1/6 aaoonda. Ballaviag 
that Latham bad made hattor ttaia, ha 
made another attempt Thia Oma ha 
made vary short turns and drora his 
maohiBe at even gieatar apOed The 
tbraa rounda w«a tends ^ T 40 I/I, 
t^4<2/6. and T 61 V6. tha total tiluA 
tor tha thraa taps being 11 minntos 
and 18 eeOondo, or a apeed ef 47 6 
milag an hour Thu eanoad lap was 
mada at a apaad of 47 T> ttllaa aa hour, 
which vaa tbe teatgat .ttma far the 
eonfoa by any uaehliia, wHh bfit qua 
aaoepUen Baoanaa Mi!c OoriMe dfd 
004 atari In thfe oetatoet on the lUri 
day of tbe meaUng he waa pesallnari 
VlOth of kts Oriaal time, lo that hla. 
ooeial fifuraa ware It oOintM site 41 
Bwmnda Latham mafia mHAhat at- 
tempt to bettor hie pravloae mm*,- 
hni la Ufle be waa Ttnetimeaefer 
Blariot etortsd ahOBt ifi Veloek stMIt > 
the Intaatfon af t*Ni*f 
ift tjUa ootfpaUttate Ba ectplfidtK 
Um apfi fiM4i the iip^ ^ 




Sclfpitifie American i8t 

ttlAr <tf ttw «{ U^ Mfn*. It utais to tin riglit. u d«e«nd«d at a ahaiv aatia antll Tba other ipeed conteat, the Prlx du Tour de Platan 

ink tlMt 1^ tea pBMad tet of vtoo m tte tte low and oc one plane atntok the vreaad and swans whioh was tor one clrontt of the lOUIomeur (d.]!* 

4ipiantdn- St tUh peUktr hrUolt «te eollad hr CutUa thO uaehlne around, while it at the aanu time reared mUe) course was won hr H. Blerlot, who oovered tte 

tte "teroplhM Qrsntntra'' os aeeoimt ct Oe Mrom op oh lU prow hVntnaatelr, U Br«snat waa not in distance In 7 tT 4/S (47 78 miles an hour) Curtiss's 

wis4 otaltenta th«h and the (tear maohtiiM which lured time of 7 48 2/S (or one round In the PrU de la VI- 

Aht trlth aeoldhnt at that polUt Boon, howeter. a The resulta of the Prla de la Vlteoae were tbersfore tosse gave him second place in this conteat 
cotama e( hmote arose, and open going to the spot as follows The PrU de I’Aititude or Height Competition (It OOd 

Ih Sp aqtoawfane It was tonnd that Blartot'a machlna Pint, Olena H Curtloa, with hla tO-horso-power hi prise) wae won by Latham who reached a height of 
haddlTod to tte gronad, eanght fire, and wa« rapidly plana Tima 28 88, official time with penalisation ISS melera (608 C feet) as recorded by a barometer 

hethg oonanned. IL Blarlot waa nther badly banted 16 49 8/S upon hla monoptane Fannan was second with a 



60 te tia»os w r, S-eyllader watar«oaM sMtar ot tte wtnISK tilns CnrUss, tte wlaaer af the lateraatlonal Avlatloa Trophy, at the 

, 'Cnrtlsa biplahe wheel of hU biplane. 

gll'estetirtMhnlesHyiqarelwItadlhellidUaBlibjaiHBWO- Tbe bun eaS SnSe sm both WH«ht of Uw impliiiM loednl TOO poonda , lotui iwrfMv n nquun tat. H|«| «T 'I ulln uii buur 

4laelHt. ThewSghtliSOOpooods. Thnwt dwulgiiud by proprikr, no pogmlu. 

TKI KHtUff ATUTIO* VUTIBO 


an^ IfMlVOd nsmenus bmUeo. Hla only ogpUnatton 
«h» Ihte anmaHUng most teva broken abont the raor 
terlasstal nddar, Whloh canaad him to hwa oontrol 
et tte maoUin oo that it daahad to tte gronnd Tte 
gaMIno tank Wps hndcon and tte (nal onlokty Ignited 
fnga tte motor 

dhothOE matelM whloh was probkad at this ttmo 
T(mii a rathor hoary hfplate teUt and down by M 
tedtatedtoot Thlama<A|teinn 4 oJteflhoytlUfhttho 
^Iptenhili bafero, On Bnadiv matalng a bhort dtght of 
800 teat wag mads, tte Wash^ aHijhtteg with- 
itirntWory Tfao hott Urns ]dttht,««a 4 ><teteted. how. 
tte mauhlno otet upward to fte^of teont 
tisv^ a ■tesrt dinteteir ^ 


Ssnond. Hnbert Latham, with -No 29 Antoinette 
mmioplane Official time, with penalisation 26 33 1 /n 
Third, TIaaandlar with hla Wright biplane Time 
88' 69 1/6 

Panrth, LafebTra, with a Wright biplane Time 29 


Firth, Count do Lgmbort, with a Wright biplana. 
Time 89 08 

Sixth, Latham, with 'No. IS” Antoinette monoplane. 
Time, with peualtaathm, 89 11 8/R 
Sorenth, Paulhaa. with a Farman biplane 'Hrae 
38t4nV6 

aighth, tenan-Varina, with a Volsln Mplane, lima, 
wtfb penai ln at t en. u 86 4/6. 


height of 111) uieicre (360 9 feet), Paulhan third with 
90 meters (J9R 1 feet) and Roiiaier fourth with r.s 
meters 1180 4 feet) 

The Prlx des Mecaniclena was won by M Hunan 
Varllla with a dlsUuce of 100 kilometers I or i inllcs) 
to hie credit while H Bougler was anund slili oo 
kllonielera (66 9 mllce) 

Tba Prlx dee Aeronauts 118 000) for the fsarest live 
circuits of the course s total distance of SO kiln, 
metere (81 06 mllee) was won on Bundty by the large 
dirigible ‘Col Renard” the time being 1 14 40 The 
■nailer dirigible ‘Zodiac" covered tbU dlelanie in 
1 16 01 The average of the winner was 14 o miles an 
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A xom ounum asini ustatsb. 

IT nu noLUB cnuwraMiirt or m aomrmn onnair 
Thf! dliiiljarK« Of KniiD fiMB tka lioldB of reBaela 
ei »iiomii ally and efflclenUy, aa wan w azpadltlously 
is a problem which Involvea tha aoliitlcni of many prob- 
lima nr n pcK iillar choractar During tha poat few 
jcani many dereluptnenU In thli diraetlon bava been 
I arrli il out at the dlacbarga ports of Biiglaud In the 
hiindlliig of the grain received from abroad eapeilally 
lu regard to the port of London There the conditions 
me probably unique, tor not only has ilie groin to be 
dtacharged from the veaserH hold to dock eloTators. 
but alHO to lighten! and other craft for conTeyance by 
water to nnmeroua other polata 
Many applleatlona have been devlsod from time to 
limn for aciompllshlng this work to the beat advan 
tage and rcxently conaplcuous Interoat has been can 
tcred In u new ranttleyer elevator with which tha 
grain handling equipment of the 
l^iidon drain Elevator Company of 
Sllveriown E haa been reinforced 
Thin plant hne been designed by 
the grain rompany'a nuglmer Mr 
Alfred H Mitchell to whoae lonn 
leay ae are Indebted for the accom 
panyliig lllUHlmtloiia and Inforraa 
tion and lie niieralhiii and iimven 
lenio In aorklng has loiupelled 
general approval It la ibmlgned 


It la of Ihe self propelling ponloon 
iniilnliied lype It la eo i onatrut ted 
that It I an he brought to work 
cither alde-on or end on to Ihe ahlp 
mid haa the aildillonal advantage 
when working entl-nn that It tan 
deliver lo two burgee nt tlio oatne 
time whoreaa ehoiild the loiidl 
tlona such as a narrow dot k or a 
tideway neiesaltate Ita being 
worked alde-on Ita advanlugee are 
In no «ay leaa 

The outstanding fiHtiire of tlila 
apparatus depends not so mueh 
upon the formation of tha elevator 
proper aa upon the meihaniral 
eomblnatlon of levore whereby It 
la manlpntaled Aa la well known, 
the coDdltlons of working grain 
frotn ocean going ateamera vary 
vary vonalderably In point of aloe 
of the steamers to be unloaded and 
the manner In which thu grain la 
stowed On innimenclug lo dis- 
charge the grain being right up 
In the hatchway la probably at a 
height of aaiiie IG or 20 feet above 
the waterllrie necesallntlng the 
means of putting tho tuwc r end ol 
the elevator Into ihe grain at this 
height and dccllverlug In Ihe man 
ner required Shortly afterward 


OiTioniiifo jniipnBSK 

that oecnided In wlOd^wtec tk* mtiL WMk ttia 
pnautnatle machine (tagt •Ekapaa Ut tigrimi la HqiM 
nlpulatlon, owing to tha onomeu* ivaar and tear aa 
vail as tha horaaqiowar reoukad. it la admit- 

tedly useful for desllng -with awkward stowaaM; aneh 
aa In turepaaks and laaayattM 
Tho peuuliar conditiona pravalUng therofora can 
best be met by aoma tnch ippltanoa aa thla neiw oantl- 
Icver ayetem which la Independent of tha ahlpk gear. 
ei(,>aptlng lit ao far aa tha latter la aged for plowing 
the grain lo tha lag of tha alemtor after it la lowered 
(nio the hold. In onUnary dtaeharga tfatratera an arm 
of conalderable length la fitted to tho top of a tower, 
and counterbalanced by a weight mounted on the 
back end. In floating elevatori, the dleadvnntAge of 
this arrangement la that In the flrat pUee tha enor- 
mona topwelgbt necedaltataa the uae of a vary iMga 
pontoon, and aecondly, that owing to the ndlna o( 





20 feet below fhe satcrlliie that 
la lo the botinni of the ship 

When the vnaael Is dlarhargad It 
la nneeaenry ici lift the bottesn end 
of Ihe elevator over the highest 
point of the ship a loamliigs which 


lo comply with the 
Iona. It Is equally 
^o clear length of 
he Bupimrtlng arm 
nt to bottenn tha 
any ship which 
0 ftirl for a ronder- 



n ■M-poaitlaw M n mwU fee wrlMM UV way dim lito g 


much mcjre In some ocean going grain tarrlere. Au 
other vital factor In lonneclinn with the ihlp la the 
width of Iw-ani Mciai craft being divided by longlludl- 
uRl pBrllttoMH iilucccl unildehlps, and In the after hold 
I'V a tunnel over a pro|ielIer ehaft U la of the ulinowl 
Imporlsnci tliai I he elevator ahould be adaptable lo 
working on ctlllier aide of the sbip'i center line 
Tho general me! hod h) which thla end la accom 
pllahed la edtber hv means of a portable machine 
lifted Into tho ship by means of the latter’s boom and 
resting upon beams placed aerosa the hatch ooem 
Inga or by moans of n pneumatic machine The flrat 
la accompanied by grave risk In lifting Ihe meibine 
In and out, end moreover la slow and costly In operw- 
tlon owing to llie time Involved In Inalalllng the 
np|>llanc« and remoclng It when clone with the lime 
Lonsumcid lu thle operation often being In eaceoa ol 


A ivm oAirnxm gfiini ustatob. 

the arm being deflnlUly Used, It cannot he odaptsd to 
ships of dlOerent widths, or for working to port or 
etsrboard of tbs psrtittons rsfsrrsd to, oxespt by tho 
slow and dlflkult proeoM of booming tho borgo off 
from the ohlp, or tho Ship oS the quay U the lottw 
typo of mooblnoo art used. 

Tho first devolopme&t in the evolution of the eaatl 
lever elevator Was tho hrtngtng down of tUo top bol- 
once weight and carfriBg It on lovore at the Uotk of 
the poet It Um lavor bo eqnol In length to tho hgek 
end of tho jtlb aod tho euspondlng link ho oqoa) Ig 
length to that portion pt tho poet above tM Ittk, g' 
parallel motion reiulti, wharoby the wstgbt il fMw r o d 
equally with tho book ond of tho jth. and boliashg H 
aa before The reatdt ef thla arrancMBOnfrU Aot-fliw 
top weight fOtiQciTly reowlred to HalMoo w4 vAfelig 
Hcime too foottoas in an ordtimq^wmet' WehtgO) t| 


k tfefetlSo^o % g v ooii i o n ilgH 
tfeo wkid^ ih the Krigm U 

now Itakif tmpMsrtod by g tragikm ft ^ top-g^ n, ' 
fiwpM, whleh M ihMigtod Oh g torhlgM dg tfed pfe»' 
toon dedk. Br thk oemUnAtlSB It baaMoim wOgriMo 
to eliertoh the length of the euttOtvdr irtt fe^ tfed 
omooBt which flm tertteal poot eenM nkipi tgnrgrt, 
theiwby noC on^ hrtngint about on oppraothUo fodug- 
ttou tn tfw wdigfet of the ctaUHver Jib. hut algo td- 
dnclng ogormotwly the gakougt of wetiht wfclofe k 
requliwd to htikaao tt Afliuattng the akvotoe kg to 
be perieeur bglaneod by the Jih boknee weight the 
centor of gravity of tha whma ectahlaatlaa wilt pMi 
through Mtto detetto polat on whldwvnr kdo k 
pegmont of tho poot Thk peint hoi^ found, It ho> 
00(000 poanthle fay tniksttng tho 
lower ond Of the tUttag pool to 
brtng OM oenkr ot gravity ef Os 
wboto ecmhlnatlon to tho middle of 
the trunnion ptn, at wfeUdi point It 
win rtmaln, ho matter v^gt the 
pceltlon of the devetog Thk 

bringing down ot die walgfam to n 
very low point, bet by megno of 
tho compound hotence thu ob- 
tained, tlM sisvater con he workod 
■Ide-on or endon, In bnhd or u^ 
row shlpe, without Importing to 
tho barge the eHgbteat teadonay to 
Ikt or alter trim, go that g vory 
mnoil pontoon con ho used to carry 
It The gmollor tha dtanonoiou ot 
the ktter con be made, the euler 
It k to handle and tow, gnd what 
U mere Important the lasa space 
It occupies at the ahtpi elds or In 
deck Thle k a dlattnet adveatago 
In coonectlon with ocoon liner*, 
where often leneiml cargo hu to 
he handled at the eoae time oa 
groin U being dkoharged 
In oetnol practloe the full 
weight ot the elevator leg is not 
ohoolutoly holoneed. thoi* being a 
*i0 Ikgm tfeg eertain uceu allowed on the ele- 
vator ond tor otnUng the leg Into 

tho grain Thk oiceu In tho ordl 

nary way wouU prodnea a Unt or 
■Itenitlan ot tha trim of the pon- 
toon, and to In order to eonator- 
act thle, a weight Is flzed under 
the turntable at g certain dletance 
oft of the eenkr line, end of each 
propoTtlaim that the amount of the 
weight multiplied by that distance 
U eoual to the esoew moment ot 
tho other aide An a reeult tho 
borlxontol boknoe renklu com 
■tant and parfeot. And win not 
produco any Ikt w long u the 
oantUevor jlh remolnp horkental 
When the Jib k raked or towered 
out ot the berkontal, hOwevst, It 
wUI be owarent that there b a 
very sHgbt alterotton of motoenta, 
which bewgver k not sunekat to 
produce oar porcapUbk alteraUog 
of trim In the pontoon. 

The ekvgtor rimwn Ig the geewn- 
ponying lUuotratloU U Among the 
flret of Hi typo to bo ooutrgetod 
u thaw liqei, and k now doing 
doty in tho okvmtor dock on the 
Thomw at nivertown. lie kg k 
tdegoopio, and hgi g lenga khen 
oxtendad Of 41 fleet clear undsr the 

g koU. ' borrled upon on endJeu ohatn, gad 
an arr^pged that w the tsig- 


ehoplo leg k lifted, the egget 
amount ot oholg that k kf eat on 
tha front of tho kg k tohon up la tha hg«h, w that 
tha ehaln rtmalu of the pomo kggcb gad of mi even 
tension tbtoUghwgt. Tha haduta, whkh atg lOH 
InebM apnrt, Mva a mmaetty ef fOfe tow el whsai 
.per hour, working at Ml opoad, and ddltof gt thg- 
imtr ofl 9M MUsb per totnuto. 

Tha akvmtor, cairkdot oa ead ot a cmitUonr jilt, 
k M ket long untor to eankr, « tom » inohunt th^ 
back mid, and the weight ot tha tog k pgitir fe^ 
anoed ^ tha vgl^ at tha hack, conaaetid fey «kUnr 
of tho parnikl ban and tovar abOwn and aWaa^y dor 
Borifeodc 'hk grain k dkettugod fkmk tha 
hoAd by mmwa nr mdtakw adjaiMdd* tfoMikg ,% 
an OndHU-oonvegrorfeaitd. -abMod on thg mMo;# W 
Hht <Thk taw lake taktag'wtfe itafeta'-fl* 


, .It* 




Insa at Um tllUits port aboro Um tronnion la SO 
itrt, aad tbo Mg^t ot Um tnuuUoa pin ahoT* tho 
bottom at tbo pontoon U 17^ foot. Tbo wolgb-boiiaa 
la fltted wltb fix automatlo grain amlaa of SSO poaaOa 
rtvactty oaoh, and Uiaoa can diaoharga Into taoka or 
itgm itio Ukbtam, aa may be daelrad 
▲ Botlcaablo foatnro of tbo macblne U tbo eolerlty 
and funitr wltb wbleh U cam bo bronfht in and ont 
of notion. OnM it la moored alongalde, tin l 0 ( can bo 
awmc ronnd and lowond Into tho bold ready tor 
worklni within about tour mlnntoa, and thla la oon- 
oldonMr loaa than la pooalble by any other method. 
▲ portablo machine to bo rlgsed up ready for work* 
Inf from two to throe houra, accordlnf to the 
poaltlon of tho ohip'a wlnohaa and the weather More- 
oror, the front adrantafo ot laolUty for Inatant ad* 
juatmont ot tbo elevator to any width of ahip, or tor 
llfUnf the lof Inatantly from one aide of the ahlp to 
tbo othor over ahlttlnf boarda or propeller tunnola, 
la perfectly obvioua. Afaln, not only doea thla ma- 
chine render pnoalblo the use ot a aloflo Inatoad ot 
a double lef, but In the event ot there 


Sctontlfie AtXMricM 

Mhooaar When they arrived at tha Umtt ot aavifa- 
Uan to Omlth Sound lata to Aufuet, 1197, tho oondl- 
tlnaa aaeinad no tovorablo for a anooenafnl polar daah 
that Cook dotormlBod to mako tho auampt. la that 
Toataro ha waa nndoubtedly favored by a oomblnatlon 
of fortunate cbounuUacea, Many Bhqalmaox had 
fathered on the Oreenland ahore at Aanootok tor the 
annual boar hunt areal quantitlea of meat had been 
brought In by tha buntora. Doga, too were nomeroua 
Slneo food and dofa ware plentiful both prime requi* 
Bilan la any polar expedition, Dr Cook promptly de- 
oldod to make aa attempt to reach the Pole. 700 milea 
dtatanb Tbo entire vHlaga of ISO people tell to and 
fltted him out, ao that before tha end of tha lent 
winter night ho waa ready to aat out and to follow 
a route of hin own chooeiDf over OMnneU Land and 
northward along Ita want eoeat out on tha polar sea. 

The expadiUon atarted on February i»th 1908, with 
11 men and lOS doga drawing ll aMfoe. At the very 
outoet tho uaual hardatalpe of the Arrtio explorer were 
enaonntorod Tho eroaalng ot BUemnere Bound waa 
aocompaaled by a drop In the tharmometer to 83 deg. 
below lero Fhhraabeit Several dogs were fraaen to 
death Bventnally Land’a End waa rearhed Game 
waa plentiful In thla march to Land'a Bnd no Iraa 
than 101 muak oxen 7 beura and 38G haroa were 
kllM, there waa no lark of freah meat 

At a point too milea from the Pole Cook ecnt bark 
all hla Haqnhnaux but tha two moet capable and all 
bla doga but 38 On March 3lBt the Onal effort began 
A great atretch of open water waa croamd — how Dr 
Cook doM uot toll ua In bli dtapatrh Preaumably he 
oaad a collapalble canvaa boat, which ho caaually In 
cindea In the deanrlptlon ot hla outfit. On March 30th 
naw land waa diaoovarad la latitude 84 deg 47 min 
longitude Sd deg. 86 min No time waa loet In ex 



Ita vart expanas of epm watar FortiUMtoly. h tow 
baara ware ehot, and tha dimlnlabed food aupply waa 
re p lanlahad. In July Cook croaaad tha Firth of Devon 
Into Jonoa Sound Bventnally Capa Bparbo wta 
reached, where game waa plentiful An underground 
den waa dug. In which Cook and hie companloua llvad 
until aunrlfo of 1009 Fabmary 18th a atort won 
made for Annootok and (he Greenland ehorea were 
rrnched on April IGth 

Contrwting Cook'i achievement wltb Peary a exploit 
of 1906 in which year Peary rvmhed latitude 87 deg. 
6 min 300 milea from the Pole we nnd that Peary 
atarted about three weeka earlier In the aeaion Cook'a 
outfit waa probably Inferior to Peary a haatlly pre- 
pared OB It woB. Peary waa compelled to turn back 
becBuie of the great etrotch of open water that ton* 
fronted him Cook waa undeterred by water poaalbly 
becauM he earrled with him the ranvoa boat men 
tloned 

Peary’a attempt la particularly Interesting hncaun 
Dr Cook atarted out with the avowni liileuUou of 
atoldlng Dome uf the drawbaika which hod bcaot 
PMry One of these draw biu ka waa the general nt of 
the floe to the eaotward, with which Peary had to con 
tend Dr Cook, It Is undentood struck off to the 
weatward for the piirpooe of making allowance for 
thla floe when he atarted on blu dlrixi noith route 

Dr Cook la not a novice at exploration Ha was 
Burgeon and ethnologlat In the first Peary expedition In 
1891 93, aanlstant In lomninud of the Mlrsuda expedl 
lion whiib ondod In dlaaiiter in 1884 surgeon and 
anlhnipologlat of the llelglan Aiilarctlc expedition 
whilh waa gone helween tha yearn 1897 and 1899, and 
surgeon In the I’l-ary cxpodlllnti of IBiii Thla record 
muHl be auiplincri liy tin Inrhinlini of liia feat as the 
first conqueror of Mount Mi Klnley In Alaska nlwul 
whhli there bun lioeii aume controversy 


bring hatoh-beamt or other obstructions 
in the hold, It fhclHtatoa tha ploolng of 
the leg In the poeltlon required Immedl 
ately, whUa In a big hatchway the poeal 
bUlty of bring abla to aweep tha hatch 
way to lU toll axtont with tha combined 
movementa of alewing and port tilting, 
theratir aavlng a conriderable amount of 
trimming, la a consplonoua advantage. 
Tha exact adjuatment of tha telaacopic 
leg or tha height ot the JIh alao makaa It 
posallrie to work dlfhrent oonalgnmanU 
Of grain In tha aame hold which era only 
aaparatad by mate or clotha, aa the depth 
at which the leg la to work can be ad 
Jutted to a nicety Aa may be aaaii In 
tha Uluatratlona, tha combination of the 
two laverg and the talaaonplo leg givea 
a great range of action. 

Tha preciae aegle of tha Jib la con 
trailed by maaaa of an electrte wlnoh 
and wire haulliig gear, aotlug on the 
back and of the Jib while the tilting of 
the port la parbrmed by maana of a 
Borew and nut earrled In a bracket near 
the trunnion pin of tha poet All the 
controlling actiqni are perfonnod by 
aarlea-wound motora of 4 B. K P , and Uw 



expliirnrs Vo doubt Ciuik will Im able to 


elevator la driven by a 10 B.H P motor attaobad to 
the tnmtaUe The direct current at 110 volts la gen- 
erttod on board the pontoon by menu of a gak englna 
and auction gaa plant driving a dynamo by halting. 
The daak eifvmtor la driven from a oounterahaft In 
the englna room and a chain belt as daacrlhed. 

The whole anparntu la controlled by on* man for 
whom a ubln la provided on the turntable. A deck* 
hand aaelats In ndjurtlng the riiutea when getting the 
elevator to work, and nfUrward attanda to the ta» 
ties gu plant 'ne maneuvering requlrementa of 
the machlBe bn algnalad by n man on the grain vet- 
sri'h darit who Indkataa the exact dealNd position 
ot ttw rientor, and toUowa Ha opanUoa 


tlia aanreh for tha North Polo, whidi began la the 
Mtddia Agu tor the pnraly cmnmerelnl purpoee of 
IllfMnC n. ach paauga to the viaaltta of the Oriaat, 
and wbleh nentlnuad to nttrnrt ndvaniurow and sol* 
aat^h «lritf long after a raoN dlrart ronU to tha 
Jmr Mud wu dtRMared, aaua to have cnlmlnatod 
to tha-appoena o»«r, ffhwderlek A, Oook. of Brooklyn, 
T. tr.OmA annouboad tba NmnAahIa reanH of 
, feb ttoHdMdg In • taiagnl^ dtopateb aau on An- 
IdtoMtb Adto tjto Bhritond lilaada, wbaro be atoppad 


' tl^nih kbi.delh^hdenttte proof id aa pet anUatfia 
at pf (to9kV,4kltb. Jtpta oia ha tat UtUa donU ot 
Ita gtort trihftailt'JI^ StnsrtqujOipartaMa to Arrtle 
rttotoranitai Mdd bto- btan ta rtad g nil Wr^ldttF ON eon* 

oataA dton hr tkeag taapraMta* V* 

\ tatatoh htt arrtaal «t Qtijaatatan.. - 

prita^ Jtata to taro taam 


plorlng tbo new country This wu the lut land that 
Oook tnvsrsed. Thereafter hla course lay on the 
frosen polar sea. 

The fame which hod previously been so pUntlfiil 
wu couplcuouly absent Bven mlrroecopln life could 
not be fotind. Gurloudy enough, tho eurtace of the 
loo pnob oppoaed fewer obatncles than at the outeet 
cm the other hand, violent winds hampered him On 
tba night of April 1st, 1908 the ann appurod at mid 
night over tha northern Ice The next day found 
Cook at latitude 86 deg. 86 min and lengltnde 94 
deg 8 min In other words, he bad covered about 
100 milu to nlno days and wu 300 mllw fran tbo 
Pola. 

Dog aftor dog wu klllod to supply tbs other aul 
mala with food u wall u Oooh and hts compoolou 
On April 14(h latitude 88 deg 31 min and JoDgltudc 
OB deg. 68 min. wu resebad The pole wu 100 miles 
nwty Tbo taw rtretebu ot open water were covered 
with young Ice. so that no diffioulty wu encountered 
In cNaalag them. 

On April list the first eerrectsd altitude of tba aun 
gave 89 deg. G9 min 46 lee. The Foie sru only a few 
mllu dlatanL The rmnalnlng 14 seconds were covered 
by April Slot, 1808, on wbleh day Took plantnd the 
Amerloan flag at tho North Vole, of rather on a shitt- 
ing bed of In which wu then at the North Pole 

Cook romalned at tho Polo for' two days On tha 
tSrd he atariad back Keeping hla conrae well to tha 
aouthwest, to order to allow lor the euterly dritt, 
ha eovarod oonsltaralila dIaUnca during the llrit few 
dayn Food 'beeaxH u auru that tor a time It 
aeamad qoaattoaaWa whatbw Cook and hla eompan- 
toito wouW not pariah by riarvatloa. Cloudy waatbar 
an tttdlsatlen at approaching aummar aa wdl ah vio- 
MntMMaa made h>a Jonniey southward dimruH. FNim 
toata bh raao ta d Crown Prtocs Ouatov Ssa, with 


Olid much to our lusiit knnulodKo on tlipw paints 
Tho Norsemen probably uere the Aral Vliimiuinns to 
visit Ihn Arctic rpRlouH snrl (-rcenlsnil Ilia atrug 
ales to find a short nit lo Ihe rlilipu of the l-hir East 
ver* more pmdiiitlve of iidventurcs iintl Iona of Ufa 
than the Isttar-ilsy daaliis for Hu- Polo Perhaps tho 
osrileut of ailentlfli i-xplurcra wsa 8lr IIukIi WIlloURh 
by who ullcd In IIM for tho aonreh and dlacovery 
n1 nniihcm parts of the world" Ho dlamvcrod Nova 
Eemblo, hut alarvoil with most of hts men In Uiilaud 
on tho return vnysgo 
The followlug rxplorors emulated him 

Dex Min 

ir.88-*-Johii Davis Knicland ahip 72 12 

1G94 — William Haranta Holland ablp 77 30 

1607— Henry Hiiilnon KiiRlaml ablp 80 33 

1616— William Hafflu Englniid ship 77 45 

1771 — J (' Phipps KiiRland ahip 80 48 

1806— William 8 Scoroeby England ship 81 30 

1837— W A Parry English sindgr 82 46 

mi— a A Iiigli field England, ahip 78 31 

1654— K K Kaiie American slodgn 80 10 

1868— K Kolrieway Germany ship 81 B 

1870— r K Hall American ship 83 11 

1871— C Weyprcchto Aiiatrlait sledge 82 B 

1876— G 8 Naroa. England aledga 81 20 

1879--Oeorgo De Ix)ng American ahip 77 16 

1881— A W Oreely American sledge 81 34 

|g94--r' F Jackson England, aledge 81 20 

1896— F Nanaen Norway sledge 83 14 

1897— W Wellman American, aledge 81 35 

1897— Duke of Abruul Italy, sledge .. 86 33 

1901— Baldwin Elegler, American sledge 81 4C 

1001— a E Peary AmerUan, aladge 84 17 

1803— Elegler-Finia American, riedge 82 

iCor.-R E. Peary American sledge 87 6 

1908— Dr Cook, American riodga 


The pole 



raniml and Ihe Imik will cartatailjr ba of BiMt 
Tilue to tbo linula of bnatatna comotatioM u 
noli aa tboao urtao ata ehaifad with tho uitiitl 


HAiiDiiDcn rPa Hm und PLom. Bnif* 
' klopidls der Kris^wiaMMohanen 
und Torwandter Oebleta. Hmnact- 
trben tod Oaorg von Alten, Oeoeim]* 
leatniuit i D Vollatandlf in lOt 
LlefarnDBon ralrhlllnatrlartan Tectaa 
nit farblgen Bollascn. Kartm, 
PUnon, a«r«rhtaakUten etc Den> 
tarhPB Verlasahaua Bong k Co. Prleo 
per part, HO ceoU. 

The laat Sto InaUllBonta of tbla admtraUo 
milliard and naval enefelupedla eontaln aoma 
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If Abraham Lincoln Lived To-day 
He Would be a Reader of 
“Success Magazine” 


Be c amg It for what he wrought for, 
and irtrives for what he fought for — eman- 
chMtfon, beedcmi— the huger emancipation 
of the mind, the freedom that ccmies hy 
knowlec^ the truth. 

We know the homes to which Success 
Magazine ' is welcomed We know the classes 
of people, and the kind of people who read it 
people of pronounced patriotism not the pa 
tnotism of the pohnaan but the patnotum 
that IB pure love of country— passionate rever 
ence for the country's far flung flag 

You can understand from this that Success 
Magazme is different, rmdiceUjr diffoent, from 
other magazines It is different as I incoln was 
different from other men It is different m 
aims, ideals and purpose It mutes to optimum 
high thmking and pure living It makes ap- 
pe^ to the men and women who are the back 
bone of the nation the stalwart Amencans who 
without the mflexible Puntan ngidity preserve 
the Puntan mtegnty which was the foundabon 
of tbe Repubhc s greatness 

Radically Diff went 
Adverthing 

There Is axiother way In which **Suc- 
cess Magazine*’ 0 different, radically 
different — hs adverttsing pages are edited 
to keep pace with Its literary and moral 
ideals. 

Thu means that every month there » a 
sacrffict «f thousands of dollars to keep the ad 
vertumg pagea above suspiaon, by excludmg 
permaous advertisementa and admitting only 
advertisements of rehable goods honorably pre- 
sented and honestly sold 


Thu explauu why Success Maganne is 
able to gu trant e tts ath erttsem nts to every sul 
senber of record— o\er 200 000— and protects 
these subhcnbers from loss by any adverbsemtnt 
appearing in its columns It explains why 
Success M igazme adverbsers get returns 
which 111 proporbon to circulabon are not 
approximated by iny otlicr pubhcation 

Why YOU Need 
**Succe»8 Magazine” 

The greater your success m creating 
a happy American home, the greater your 
need of the stimulating, upliftmg mflu- 
ence of ’’Success Magazme ” 

It deals with the work and play the joys 
and sorrows of Atnencan men and women — m 
the h me the community the nabon It i 
the magayme that clipped Speaker Cannon s 
wings thit hrst expo^ the indecent sta^c 
that ran the hnancial fakirs intt the cyclone 
cellars that u stirnng the Church U look ur 
rehgi ms problems in the face that maw rd 
reflects the all important interesting sides f 
American life It prints the frankest strongest 
arbcles and the liveliest hction 

It gives 'll] the signiflcant news of the 
world each month picked into a nutshell f r 
quick easy reading It prints mcnthly \ 
chuckling bubblmg page of short funn> 
stones verses and anecdotes for which it pijs 
ten cents a word to contributors to you It 
carefully idvises men and women in the tick 
lish matter of invcsbng their savings 

It pnnts monthly Onson Swett Marden s 
talks on character building men and women 
building He wntes for no other magazine 


On Sde 

Boqfhmahur 18 th 


GET THE OCTOBER NUMBER OF 

Success Magazine 


On Sale 
September 18th 


It IS the biggeat and beat magazme m tbe hiatory of magazme-malang The opemng chaptera 
of Le Roy Seotfa great aanal, **Tbe Sheara of Deatany,” appear in dua number a strong, faacmahng 
sAmy of love, intngue and danng Aat baa no equal m recent fiction From cover to cover 
8he Oetobar smmber of *Succeaa Magazme’* overflowa with the beat die human bram can 
SalwpasB la Utaratare, aosnea and art 


SueesM Magazme, 29-31 East 22d Street, New York 
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BOROB TO WHOM ROBOB It BUS 

Within the Iwl two wneki innouncenwnt hu been 
ninde ot one of the moat romantic and tntereatini 
B( hlevementa connei ted with the hlitory of exploration 
ainte the day or Columbua The announcement of the 
diacovery at the North Pole wan one which dred the 
luiacluatlon of the moat torpid and atlmulated the 
aiithuilami not only of icIenUflo men, but the whole 
clxillied world 

The knowledfe that thia eloalre foal, which haa 
hnflied the energleB of man for ao many aeneratloiia 
bad at laat been reached naturally led to unireraal 
rejolelnaa and ranch national pride. 

Within a few daya the annonncament of thIa dla- 
ccrery wax followed fay newi that another American 
explorer had rearhod the aame loal 

Thia natural feelinc of exultation wna, howerer, 
quickly dimmed by the crltUlami and nccneattona 
which followeil the drat cable dlapatchee which made 
It patent to nil that the i Inlm of one of the explorera 
waa to he dlaputed by hia rival and that the public 
wai to be treated to a Ions drawn-out and Ureaoma 
controveray 

It la unfortunate that the dally preea. In Ita eager 
iieaa tor newa Uema and for copy controveratal and 
■enntlonal In character, ahould have aelxed upon tbeec 
exceptional clrcumatancea, with a view of fomenting 
a bad feellDg which was regretted by all and that In 
many caaea. It ahould have taken aldea, not with the 
view no much of renchlng the truth aa to hecome 
partiaana In n controveray, with n view of atimulating 
circulation and private gain Thia deplorable attitude 
ti not condned to thia country, ai the same journalistic 
polliT Is noticeable In the foreign preea. Thia la a 
mere condition of the tlmea. 

The truth In regard to both theaa explomtlona must 
and will be known. Honor moat be given where it 
belongi. 

It la a aomewhat unuaual precadent to doubt the 
statements of dlscoverara, oapeclally whop they bad 
been connected with any particular lino of explora- 
tion for a period of many yenra. It la moat fortunats, 
howerer, that the two parties to the eontroveny 
ahould both ba Americana, and that there la ao danger 
of tho dispute aMUffltng an Intamntlonnl napoct 

Thoae who ar« In n position to judge of theao mab 
ton— the aclentlBc men who bnv« Interviewed the ex 
plorera— are many of them of the wlnloB, at tbe time 
wc ora going to preaa that tha daacrlpUim of tho 
explontlon of Commander Peary tends to ooodrm the 
conditians as described by Dr Cook 

or all delds of human endeavor, then Is none to 
which the world has been ready to aooord greater re- 
q)eot thdn that of geographical reaoaroh, and, becanaa 
of tha multiplied dangen and hardahtps of Arctic 
tnvel, the men who have puahed out flartheat in tha 
Qiiaat of the North Pole have been anpocUIIy favored 
wlih national attention and mnniolpnl hoaen. 

With n unanimity out of all propottlon to the re- 
■ulta to bo obtalnod It has come to bo fOM^nlxed that 
the most valued prise of the tevr that mnnlned to ba 
won by the explorer was reaerved for him who ahould 
Brat aet bla foot upon that point which forms tho 
northern extremity of the earth's axis. With the slew 
passage of the centuries, each bearing away Its roll 
of man who have ncriflced their Uvea In the etfbrt 
to aolva the aeereta that He within tha Arotlo Olrrle. 
the quest for tho North Pole had come to take on 
moraovar, a earinin oeler of romanea which datraetad 
BOthlilf Tron Ita dignity as a sarloiu actantUlo prob- 


lem. and tha 

conmge and iMUhBO'iiaiHMidea haa tmafea* 
Uieaa oaotartsa pater axp l a lted efe tefp^aamA 
plaea both tha |B«a mid lhair mtstedA alhaw n wsdf 
hlfh plana of hnpaa TScard. 

Tbarefon vn look npw It aa moat ragtettahta that 
tha alffloat atemltaMeiH ansotmoamt&t bar two AwarV 
can exploren that thay bad raaebad tha Nartt Pida 
ahiipld havo aat oh foot an oadlfBUIad oentrovaiay 
of world wide notorlaty Pbr ban vfa hays no mars 
dUfaranoa of opialoii batweeii two privata individuate 
Ona of tha dlspntaata, at least, by vlrtna of tha fast 
of hia banring a high oonunlaslon In hla oanntiy'a Mr*^ 
Ion, and anch of tham as having hot racantly ptentad 
tha flag of hit eonntry at tha vary paak of tha world, 
mnat naoaasarity spank and sot oa n dlatlngulshad 
r op reew i tallve for tha time being, of bis naUva land 
Whntaver of dlsappolntmont, or of fanelad or actnal 
wrong, may bnva been fait by tbs sandar of that aoeua- 
Ing dispatch frcm Labrador, eonsldaratloa of tbs dl» 
fiUy of tha navy and tha nation ahoald bnva aSaM hla 
tlpa. 

BSPOBT OP TRB OHIBP OP OBBSABOB. 

Por the average civilian, tha moat Intantelng Mo- 
tion of tha lost report of tha CMsf of OrdnanOa of tha 
Unltad Btatee army will be that which deals vrlth tha 
now 14 Inch gun. whlob tor tha futura will ooutitnte 
tha principal weapon In our tehama of ooaat detanaa. 
Of tbe live gune of thia type provided far by Coograsa, 
four are to Im hnllt of conoutrlc cyltndara HaamUed 
by shrlnkego In noeordnaea with tha aystam bantoton 
In nse, and the fifth ta to be of the wlra-wonnd typa- 
Tbe manufartun of two built-up and one wln-wooBd 
gun 13 well under way, and tbe cenatructlon of tho 
other two built up guns will bo undartakon as soon na 
tbe forgings can be procured 

Tbe motive for the destgn of the It-lnch gun won 
the deeire to produce n weaiien that would not bo sub- 
ject to the deatrucllve eroalon Of tbe bon that eharae- 
tcrlxes the present 13-lach guns of high velocity, which 
is so seven that tho 12 inch place, with n musglo valoc* 
ity of about 2,IHM feet per second is ao badly worn 
away In tho rifling after firing leaa than IM rounds 
that the projectile falta to bite on the rifling end leavee 
the muxale of the gun with OMufllclaBt spaed of rota- 
tion As n consequence tbe axle of tha projaoUla falls 
to remain true to the Hno of flight, or tmj^ory, and 
the projectile ItMlf begtna to turn end ever and and 
taita to otrike tha target head on. The rapid wear of 
tho Interior of the bore la suppoaed to be due to the 
extremely high temperature which aceompanlsa the 
high powder preasurea that an necexsary to give high 
velocity Blnea tbs striking energy of a projectile ta 
equal to tha product of Its weight and tbe aquara of 
its velocity, It Is possible, by Inoreaalng the weight 
of the projectile, to dacrcasa the veloolty without a loss 
of striking energy This la what hia- been done In the 
case of the 14-lnnh gun, which as compand with tha 
t2-lneh gun firing a l.OOApound abtll at PAM feet per 
■econd, w|]| fln a 1,600-poand shell at about 2 IM feet 
per second and wtib a much lower powder preaaun 
aud temperature. Tbe decrease la the eroalon la ex 
pectad to give tha 14 Inch gun mon than double tbe 
accuracy life of the U-Incb gun. 

The report trite us that In tha d«lgn of fha 14-(nrh 
gun the question has arisen as to which Of tha two 
methods of construollon gives tha tongtr Ilfs to tha 
gun, tha uas of n relatlviHy largo or of a ratetlvaiy 
imtll powdar chamber and propelling cbaTge Under 
the former net of conditions tbe maxlmnin prsatnn 
correapondlng to tha prescribed muiala velocity will 
be approotehly leas than under tbe tetter cmidltkini, 
but tbe powder charge wlU he oorreepondjngly greater, 
and axpcrlenca has Indicated that eroaUm to alsotod 
not only by tba maximum prawnn of the powder gaaeo 
but also by the weight of tha propelling charga In 
guns of the aame oallher. To datarmina vfhich method 
to follow, testa have been mads of two 2.5 Inoh guns, 
wboaa halltoiic data are exactly itmlter to Umm pr» 
poaed fOr tha If-lnoh guns. In aoaordanca with tha two 
syatema above dascribed 'HieM flrtngs will he con- 
tinned until it has been deflnltdy aaoeitalned under 
which of the two anto or oondlUona tba aeouracy life 
of tha gun to tha iMgs' 



SLWJsraa 

tMn at dnr stouiMesa 
pdrhtuteBt OHhtewHdB; 
toag aottoua factor' Bant to 
tot. the SdhtttoD of wMoB toapll‘vf6i'*»f’|««fl|P' 
tha rietotet prtoas to au tho 
naval Uyanfloite , > „ > , 

Bapartotopto hara baas earriod on m 
at attandiog tha aequrady life of 
of a rotating band on tha 

wider toan that now amptoyed. ^ gtoteff MWfjMl'.. 
raiwrt thai tha ordnanca axpnrto pkpaaf %hM ftto tolMr ' 
hand will toor^ tosurs haUar iplitffaMk o|^ thp 9^11^ 
till whan tbs ftfitog ta wort, tltep |MMB dp, M 
antldpata that It Win praveat Onotep, 

Tbe SomTinO Anatcag kag fpr agHf jfa^ 
of tho Minton that aronlofl to largt^ddA fo 
tog affect Of the nirt of guafl te «1A TtIMQr Pflt 
the projaeUla, apd that U, thto ware piovaiitad kh» 
more p^sot obtaratton, of dealpg «pt of id 
atteea hatwaan tha ahcH and the gnh, tha aNaUto w^|^ 
ba ^tly. If not altogteher, allmtoatid. AtOfOtifk fha 
report makes no nmiUon of tho toet, wp nndteifiiWt ' 
that axpOTlments with a new form Of rittoi halM att- 
toff to coojuneUoa with a paektod natartotut Bto haM, 
of tha shall, have phovni moat aaeOnragliv rtnltdr 
Ttgardlng whtek we hope to ^ts tuther totpettattoi 


m MnmwmsB of m vxpbb Atvomiflti, 

The oompoalUon of tha air at great aitttndag IteH 
long attnotad the lateraet of metoordOdtets. In tho 
etrUsst aOnonalena of untoanned rtgtotortog batonw 
twelvo or fourtoen yean ego, attempts ware made to 
aeenra apeclmena of nlr fltom Uta nppar ntamtn ot Bio 
atmoaphora, In ona caaa half a Calloa of air wpn 
thna colleatad Its naalytfa lihowad a otenMglttim 
Identical with that of ato near tha aolfi^iattoca. 
Tha syatom of monthly aacoasIOBB which wm anhaw 
qnenUy toatltutad rsvaalsd tha Mnarlubto 
anon of the “parmanant tovaralon tayar ” The dU|to»- 
Uon of tamporatoTo with laeraaM of riovatlon, which 
WM ohaervad at all lowar tovate wag found to oaoM at 
n height of abmit Ih.OM motan (M,0M teat), nbevo 
wbleh laval the lomperntoi* was foand to rtoa, allglitly 
but rsgnteriy, with tacranaa at atovaUon. This upper 
warn stratum has been fomd tVerywWa, to Hie 
troplcnl and tsinperato ions% near tha Aratto riceta, 
and over to* Atlantic Ocean. 

Tbs dtocoVery of this stognlar ravernal of the tsiK 
Pfratnn gradient anggwtad a poMlfate dUtorcBoa 
tba oompoalUon of the atmosphere M high and low 
Irrate. na ffranch matootologlat Tatoaaraae da 
Bort, althoogh ha did not ahara tUto eplnton, UBda^ 
took an exparimenUI laveeUgattoa of the soh}^ tto 
suspended from a sounding heUoOa a glsM tnbo oUswd 
M both ends and with ono oMd drawn ent to » ffno 
point, which WM aenlod to n flnmo niter tho tnbo had 
bean completely emptied of air At a oertaln htoght 
an alectrlonlly driven hammer broho off tha ttda’aml 
of tba tuba and admitted air, Tha tube WM *h«q 
arated again by tha heating of a ptettohm Wtn tff 
current from a amall stoiaga tattery Tha atoatrtaail 
contoeU nqhirad to aflaot theaa opantlofla wara mgde 
ritbar by tba baTomatar at a pnwribad alaVatloii or 
by tba dookwofk of tho motoorograph. Tta gtaa tuba 
WM anapandad U a dUtaoM briow the tialtoott 
provantad tha antianoa of a traoa of caegptog hydrog o n. 

to this way sparimena of air wara noOaetofl St virl- 
ou balghta Ut Jaly. 1M7 Aitothar OMsa of ggpavt. 
meats wm made ob tha AtiaaUa Ooann toon toa^ 
"Otaris,'' tat tha salt oontatiMd to tha ata air mflda 
tba alaetrlcal eot^ett AraUabla. 

The speetosens eOitootod wan too Mtalt for oMtagyy 
chamlca] uMtiilM, tat thoy wrto (ettad, by flpaetol' 
methods, ter argon, neon, and halWm. AOrgn gnd oSao^ 
wars foond at all halghta, front AOM td 
Tto dutraetoilMc yollow )1 m <a haltoto Mtotatwd-te' 

tha apoetrnm M mote of tha Marttfatag, M at' 

hallom WM found at tha hlghyrt tevot , 


A nsw glnch, wtrowrappad rifle, with haUlatIca 
Idantlcal with the fltoeh rifle of tka modal «f IBM, to 
to to taut to whM tha lua M a nparior wtatltr of 
eteal to tba Uhe gad tho inhatltntlon of a wtra envaU 
OPS for the atsai Itotoat WfU not only gtantly taoraaaa 
tha elastta atron^ pf tha gun bat wUl redima tha 
weight about tt par aaot ahd wM snnawlMt radnea tha 
cent A new gaoign for a IMach wlto^wnppad mo^ 
tar, of the aama pewte tat watghtaf U par esht Ism 
than tha I24nch aortan now to onr forUSeatlaBa, 
hM racantly bean opfoptotad. Hia qnaatton of Oreakia 
is the moat sortona ana otafrtatiag tha Bodrto* Ord- 
nance. gtotenalva fori* with tha aae-cnltbar rM|a htva 
ihown vary olaariy tiu|t the angion. to IhrM oy teal' 
timaa m rnpM' with a ^tapslUBg rta^ at flltre- 
glyesrto powdar M'dltt'wtaoC nHrtoaUffc^ paWdaa,' 
and thte ttatogtortl^Mi^hgfotodiitttoda with 


ffw tta yMT ton Utofo to -kptog taM. 

oontonary te the MWeattoa 'of Y^rit|tgrr^ rirfii^^ 
ortneanitog Ita matorttor, lifoto ot toffi 
taota lig w»eh btofo yto 

uu the fonStorio^ 

A oammittoo hpg haito. fl^, BUtMr 
raatlen of fha Bforaj Aoadomy Of IHwinig 
and tola toPtog toaaaoni' to pqjWtoTTSijkSB 

aUtoh than hr ia.ta dptatad i 

at Tdrih, to ffUck ta wta 

oftotoMta M 


eoUtrooUw «r 
h aiUta> ot wUoh 

hMw VVWMOini 

W K"f*“ •* ^ "*»» Mw*" l»ollt to the riuM 
<«« tteHA ««tr 0 L Leder ot the Dvtck nmrr and 
lMtk«l»t ««« IW the andaon-miton OtMm- 
Mac TKted it the Brookljm navr wd 
tbdildtiwiNll^wnotMiofaeer ■ J Bandun.eoMnio- 
tdr 19 ^ rop^ Mrr who boUtlMV 
tHytWfrXto**** dertrojrer “flawr” baltt by the 
ai<|( Iron Works ot Bath, Mo for the n S utt, has 
rwimfllr okWblstod the flrat ot W ^ttdal acceptanoe 
trtdbl omr tba ofhosiirod knot ooqrae off Rockland. Me 

tiw JlMrack of ho: flT« topapaod nuM wu It? kiMU, 
wbOe odk m was made la l minute 4<4 /e Hconda or 
dt ll^idtooC Sdf mllm an hdiir The latter la nearly 
thro* hnob fniar than the bMt oiMed ot any boat in 


lloateM»Ben*OberIand alectrhi raltway In 
•witaarland has tnotallad automatlo lataa at Us grade 
otfimtnae When Um bow trolley ot the ear eomeo In 
oootaet with an aoxUlary wire ran rlosa and paraUel 
to the main trolley wlre^ the enrrent peeaei throngh 
the anilHary and operates a motor mounted on brack 
eta on the Iren gate poet swinging down the gats and 
at the muns ttano u^ung lamps and rlngtng a belL 
When the rar baa paaaed the gate antomatJcaJIlr re 
tnna to the vertloal poeltlaa 
the Maaama Oenal anthorttlee here an>rored the 
jwrtbaee of a M Inch pipe-luie eutlon dndge made to 
order for nan Miowhere by the Bllirott Marhine Com 
pany or Daldmon bat never need Thia la expected 
to to In nee before the end of tbe preaent year oo the 
hydnanUc Dll for tbe Oatnn dam making the fourth 
•nation dredger engaged in that work while a fifth 
«UI probably be added next year When tbe dam li 
nearly complete some of the dredgra will be reoMred 
to the centrsi dlvlalon as the water In Catno Lake 
rbMN eniBrlenUy to permit dredging It is eetimaied 
that aome 4 000 000 tana of matrrlal can ba more eco- 
ntimIukUy removed than tqr ateam ahovela 
■soaptfor a tew abort dlatancea touting 117 mllaa 
automatic block algnala now extend from tha Atlantic 
to the Paclik Oteon According to the Rallroed Age 
QaaMte of tha dlatanoa noproterted by tbla ayatem 
Mi4 mllas on the Bouthern Fatlfic In the Sierra Ne- 
vada Moontalna uana the electric train atnlT Tha 
next longest gap 10 miles In length owora where a 
ehanga of line is about to ba made The remaining 
gnpa are due to brldgee and poinu where changee are 
la progreaa. Tha line thus operated by the block 
■ys^ extends from Jersay City on the Atlantic to 
Oakland on the Pacific over a total dietance of S !4S 
mUaa and K inchidoa the Lehigh Yalley Railway to 
BofUalo tbo Lake Shore t Ktehigan Southern to Cbl 
eago, the Cblcago * Northweatern to Cooncll BloSW 
tha Onion Farlflc Railway to Ogden and the Sonthern 
Padfir Railway to Oakland. 

B wary remarkable damonstratien of the poMtblllUes 
of prodocer gas engloea for mall boata requiring lem 
than 600 horsa p ow a r haa recenUy hem made by Mr 
n L Aldrich In a boat bolU (or tha porpoae tbe resutta 
bali« ddaoribed In Intornatiottal Marine EngliMarlng 
tor Augnat The boat la 40 test long ovar all 8 feat 
beam and S 6 feat mean draft, and Is driven by a four- 
cyUiider tooredroke oyiW engine of 86 horWHMwer 
and «An cover betwara UO and 800 mlM at an averaga 
ipeed of 4 to 8 mllaa an boar on ona ton of paa aotbra 
^ IMi^ a plant lin ba eonmlently and aataly In 
atnlled on eonstwisa aoboonen In tba tomber and ooal 
tnidw fiabing and oyster boats and toe like and In 
nddltthn to too greater aarety with anthradto St f4 
h ton ocot of epnatloa la about onMenth that ot a 
tmllBs engUia of eqqltalnt power with gaeoltae at 16 
OMtt at^dM 


A t«aW torry aarvloa betwean BSMotts In Oernumy 
*Bd TtoOsborg In Sweden bra rerentty been opraed 
dkBMgtoS tiniw aercto 88 milra of open ee* bymeua 
of Itudh Ikhmgk irate gerrire fraoi Berite to Stock 
Wte » Bow pnralblA The tonarbeels two td which 
nMAWpad tbs Oenngn goRgruvrat Md Iwe by the 
dlSNidte^ «toto Bnayaya ar* akpatfer to (torn, «p«d 
raA HmtoWteedrtknn to any to to* xtorW and carry • 
teiteiiC gWtt epM tot t«ro panSM tnufts. too 

k» Agtotort toptoWto ^ 'Kte* te Btoioet nd ttdo 

brM«* to fravtoM, llto (kto Mm, teqm bait to 
tM MAvafto sad a IKM to ^ 

Mat, tfr tottm^kigMMmk of Whoa tot 

rara taw on «b* tojke fodr 

•tetoi 8kKWto iito w'iMiSWwtolliiTni to- 

-^.^MNWtotog PraoMMnJpiOtolliWdtotftongtoera 


Sefimtfflc A»MtkotA 

iXBonicinr. 

ftnnwmeMon by a wiielese Ulepkase, too teventUra 
of two Uoutenante of toa Fremh navy is raid to have 
btra cMTiad on botween Foulon and Port Vandna, a 
dlatance ot IM mtira 

The eleetde proeess iron melter at Herould on the 
Pitt River bra recently delivered * cnrloed ot pig 
iron, prodneed by tbe electric prooeas at |X6 a ton— 
obcMcr than U emild ba booght at Udewatar P to 
pnaoanccd to be of the flneet quality tor crating pur 

Tba •laetato power atation of the government build 
tera nt Washington to nearing lompletlon It to 
kwated In Oardeld Park nrar the Capitol and con 
neeud with tha leglalaUve bundlngs by 7000 fret ot 
tnnnato through which cablea and iteam pipes rua 
Tha tunneto are large enough for a man u walk 
through oomfortably ao that breaks and other 
troutora can ba quickly located and repaired 

A IvwnsAiimii was ihort^lronlted by lightning dur 
lug a terrific eiorm at the vlltogc ot Olginate near 
Leoeo In northern Italy on Augnet llth euhjectlng 
toe lowpreaanre dtotritmtlim syetm to a voltage ot 
8 000 Attempts to awitch off the current by tbe reel 
dents alarmed by the biowlog of tnsee caused the 
death of several persons and a number ot serlona 
buna 

At Iho Wlaalpeg meeting of the Hrltleh Asacclation 
for the Advancement of Science a model waa exhibited 
by Mr S H Schneider which hr ilalma will revoln 
ttoatoa the generation of electricity It coneleU of a 
collapsible alrtlgbt box which when closed elnke In 
water by Its own weight On muhlng the bottom it 
to expanded by a magnet wbM being lighter than 
the water dtoplared It rtaes to tbr surface where It 
again folds np and ainks The Inventor etatrs that a 
full slsad geberator * weighing 800 000 pounds and 
dtoptocing 10 000 cable feet would generate 60 000 
hone power at prartically no com of operation 

Mloo til o-car asetonMn In Berlin art. snbjerted to 
tfarea weeks training comprlelng SO hours in the claae- 
room and 40 on tbo cart in eac.h week The toune 
oomprtoea tbe uenal practice on a dummy pisiform 
and atndy of every detail of car equipment as well 
M auillcleut Instruction in overlirad aud track equip- 
ment to enable the motorman Intelligently to report 
•ccldenta After the recruit bra completed the cuuna 
he must pass separate examinations by the cir engl 
ueer and the district trafllc inspector Candidates re 
celva halt pay during instruction but to cover I lie 
cost ot training each must deposit |l( which la re 
funded in full after one year • employment 

Jadgmeni bos Jnat been rendered In two anIU of 
tha Union Carbide (mnpany against ihe American 
Carbide Company for Infrlngemenle of tbe Willson 
product patent ot 1898 and process patent of 1886 
Tbe potenU are upheld as valid but no Intrlngment 
to (onnd Blnoa the defendant company to exculpated 
of Infriugement partly on the ground that It mann 
fActnres carbide by means of what to strirlly a resist 
ante furnace and not an arc and the complainant 
company hu alao long raUnqulsbed tbe an for reelat 
auoe booting of tha carbide raaterlale It will be In 
teroetlng to we what further stapa are Uken by the 
latter 

The eooaomloat Importance of maintaining onlform 
IcMd tec tor to well shown by comparleon of the rec 
orda of the Appleton Mina Electric Company for Iasi 
year and tor 180$ prior to the iimUlUtioo ot storage 
battariea. In the latter part of 1806 It was fonnd de- 
•Irabla to maintain a 84 hour aervlce bat cost of ron 
ttonons operation of tbe generating ntUt appeared to 
be twotaibltlva Chlorida accumutotoro were therefore 
Initalled to stora tbe tuntlua power when tbe plant 
was ran at maxlmom espaoity during tbe night and 
crpable ot giving out a third of tost maximum for 
olgbt hoon daring too day Tbe grora recelpte of the 
oontpany Incresiwd by 14 per cent In the following 
year In spite of which the fool ronsumptlon for 1806 
was actoalty lera than for 1806 and making doe allow 
anea for loterast and deprectoSon too net return on 
toe storage battery Investment was 14 pra eent 

TIM diaqr' of ■ traveler from New York to Chicago 
tar Interhrhan trolley * Unra pnbUabed In tbe Btoctilc 
Batlway Journal of August 88tb shows that the llmlte 
tioa etaetricMiar lines to ciUea and euborbaa di» 
trietotta thing of tbs past and that soeb aystema are 
BO M^r installetotn supply pnrely local nsods or ts 
feed taUways Tbo first tl6 miles waa covered not 
Strictly apsaklng on a iroUey car sltbon^ moat of 
it could have bean, but by the electrlfisd New York 
dratral BgflMd to Hudion N T as a nmtter of 
eonwatones Tlianos to Ohirago all but 78 of the 1 148 
toBra wra traybMfi « trolley lines te a running tlmo 
Of 4fi hsura and fM mtentsa at a ooet of 818 87 Tba 
gQtoor drasrlbtoi Us lonniey u mort ptoaswit and 
setoCoftsttle, nvoSItag mnny attneUvs parte ot ths 
ooumtrr nnsstn by too tuam railway tnvalsn and 
iKMotei to ronmit toa tote finding to*8 toa roBBlng 
f tt^snn bs toftHafi by enr 1« bomra 


•CIClfCB. 

Wsib a ut bra studied tbe dtoturhancra of rrapt ra t to B 
of varlona anliiials confined In an atmoaphon te 
wblcb acetyirae was siibstitnted tor nitrogen the mix- 
ture (ontainiitg Ti vnlumen ot acetylene and 81 vob 
umea of oxygen A pigeon died In 30 minutes a rab- 
bit In 40 minutes while no effect waa producod oo a 
lortoiae The reeplratlun of frogs was arrested but 
wboi tbe asphyxiated frogs were brought Into the open 
■Ir they eoon recovered heir normal ronclltlon It 
appears from these experiments that a etykne to far 
leas poisonous than carbon monoxide but II riioald be 
remembered that poisonous gases act very differently 
on different animals 

In a rsosat nnmbsr of Ihe Scotllsh aeographleal 
Magiuliie a tolni la made on behnir of the British 
government to tlin Island gioups ut South Georgia 
Bcuth Orkney Boulh Bhelland SoutI SaocIwlc>b and 
Oraham Isuiri a1 In that pail if Ihe Aiilai tic con 
tliient nearest lu Anicrl a Tlivse Islauito aie ilt tored 
ti be a ilependenc v of the I alklaml Tilanls Here- 
after no whalera will be allowed to fish In those 
cnaictal waters ni lo make uae of the harbors sitli 
ont buying an annual llcenM at the Falkland islands 
This Is Ihe first serious atlempl to toko pussnslon ef 
any considerable Antarctic area Ihe Anlanth conn 
try Is now the sene of a huge uvlving whaling 
trade 

Tine to a curious fieak at lln earth a poles and when 
Dr (ook asqa that he reached there at 7 oiloLk In tba 
morning of luesday April 81ft 1908 his statement to 
without certain meaning Presumably he tarried 
Qreenwlch time In which tables foi navigation ore 
calc ul lie! Bo nt Ibe time of his discovery It was 
8 In the morning nt New York As this meridian runs 
to Ihe North 1 oin as well an that of ( rsenwiib Its time 
also applies So docs the time of every other marl 
dton and In coisiiiin c at the same Instant It was 
also 7 ocio k Mni day afternoon sid every hour min 
lie and sec on I In bel«c-en until 7 o clock rnesday 
afternoon At I ith the Noitb and the South Pole It to 
always Iwo days at 1 1 < and every day lasts for forty 
elgbt hoiin* 

Tbe obssrvml a c deration ot the mean motion of 
Fnekes coiiinl was al first atlrlbuled to the effect of a 
resisting medium lut subsequent changes In the con 
el t motion have made this hypulhesis untenable Prof 
Hotkenberg has male a preliminary research which 
Appears to Indicate that ihe observed hanges may be 
pioduced by (he action of cknse awarms of large mete- 
01 B Blelas cemri Is known to have been offeUed by a 
■warm or cnrrwit of meteors whi h doubtlcsH c-tuasd 
the division of the com t Into two parts In 16(16 
rharller published an elaborate Invesrigallod of the ac 
celeratlona of Ihe motions of comds which to In har 
tc ony with Haikenberg ■ theory Hoc konherg promises 
soon to apply Charllers results to the motion ot 
Tndees comet 

A OenaaB Inventor Otto NI olal claims to have In 
vmtid a new method of -v-aldlng alumli lum using a 
s| e« lally prepare I mecal i aile with dIffiiLit Ingredl 
ei ts At a cert lln hast thiic Is formtU a mixture of 
alnmlnlum oxide and the paste which gives rise to a 
chemical compel id whose nature Is not vet deter- 
mined Kxiellnil welding is obtained tor the motel 
or nearly all ot Us alloys without any special preemn- 
Ilona hor aluminium Ironrcs anrh ns are uaod for 
Oerman torpedo maniifi lure which cinlaln 90 per 
cent ropper and 1U per ii t aluminium II to required 
to add Biely dtvidid aluminium powder to the posts 
Tills totter must l« used in all isses In prssenc-e of a 
giFBt Lxress of the nielal so as to form Ihe abovo- 
mrntlonod lompoui d to nerure the propar welding 
He also solders aliimiiiliim lo other metals an h as cop- 
per lion nlikel etc In this woik he ises largs 
places of metal oi again thin sheet metal or wires 
with good results 

Woro than onos It lias been sswited In good faith 
but erroneoualy that diamonds hod been prcw]nc.ed In 
btast fnrns es In 1898 J Prank treated vsrlona prod 
nets of the blast furnace with oclda and obtained * 
resldns conposed of titanium irtano-nitrids mixed 
with brilliant ciystato nil of which except one were 
very minute The i rystala wero not affec led by mixed 
Bllrir and hydrofluoric) adds which dlaaolved ths tlta 
Dtura They showed no facets and were very fragile 
bat M tbay were not attackad by any odd rVonk 
oranmed them to be diamonds Nothing further was 
heard of Ihtss crystals nntll rscanlly when the snb- 
lect was reexamined by Jotumraen In Ihe conrue of a 
■tody of the Imrustotlom formed In two blast fur 
nscM of which one bad bean In operation 14 yeuis 
and tha other 4 yean Jobannen endeavored to oIp 
tain titanium cyano-nltride and he succaeded but 
found that compound mixed with fine sandy parllclea 
which wero not atterkod by hydrofluoric arid and 
wore altogether simitar to Fnaks crystats But the 
porUrtos refnaod to burn In oxygen fused to an opaque 
mara In tha oByhydrogen (tome and dlaaolved com 
ptotely in fused borax Analysis proved them to con 
slot almost entirely ef stuataa. 
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tbi> Malland navy now reridmt In 
hrimivli The Important 
■If IhiH flevlre la Ibat It l( 

1) anlomiitlc In lie operation, the 
ddonature belnn electrically fired 
by dip train Itoelf, and In aucb a 
manni r that a powerful anouatle 
RiRnnI U alven bealda the track 
The HlRnal li entirely Independent 
of the operator thounh opemtife 
In ronjunctlon with a vlaiial algnal, 
and alwaya Rlfea an adeerae nfanal 
■hoiild there be any breakdown In 
any iiart of the apparatna 

Tbe detonator algnal la retained, 
berauae It afford! tto moat atrik 
Ing and certain meana of warning 
tha crew of a paasing train and 
cannot by any poaatblllty be nila 
underelood An accident would 
therefore be directly attributable to 
willful negligence on the part of 
the engineer 

The apparalue comprleei a email 
waterproof pillar box mounted b» 
aide the track flltcd with a trum 
pet fai Ing tbe direction of the ap- 
pronchlng train, thla trumpet being 
plm t)d on a leyel with the engtneer 
In the cab of tbe locomotlfe. In 
thla box la mounted a large wheel, 
provided with a peripheral maga- 
line capable of bolding flfty cart- 
ridgea In grooved eoiheta The 
forward action of thla wheel Is eon 
trolled hy a pnlley end cxinnter 
weight, whltb le wound up like the 
welglita of A clock and which will 
make one revolution of the wheel clockwiae Thla 
wheel thrufat forward one cartridge at a time the 
cartridge being hroiight to rent In a email apace In tbe 
cock of the trumpet by a spring buffer 

Tbe detonator (Vlga. 3 aud i) conjprliva a cartridge 
case e, to the outelde of which le strewed a amall 
metal cap h In Ihia tap le iniened a etmw 1 Inau 
fated from the tap Uaelt by a aniall tube of ebonite 
which tube alio carrlea a ehort length of platinum 
wire, one end of whlih le aoldered to the point of the 
screw and the other to the rap b whhh fa filled with 
guncotton Tbe tarlrtdge llaelf It loaded with com 
mon black powder, and U < loaed nt Its outer end by a 
wad J Tha Insulatsd screw In ths cap fa connsited 
with one terminal of the battery and the cartridge 
cap Itaelf with the other terminal the 1 In iilt being 
broken at tbe rail The approaching train ae It passes 
the apparatus closes the ilrcult, either hy means of 
rail contacts or a treadle placed In tbe trai k and Im 
mediately the rinult fa eatnbllahed the platinum wire 
In the cartridge cap beroinea Incandeacetit and Urea 
the guncotton, which In turn detonates the cartridge 
The sound of the exploelon Is deflected through the 
trumpet aa well as tha gases of Ignition while the 
wed of the cartridge fa blown to tha ground through 
tbe curved tube F (Klg 1) Under the foroe of the 
recoil the cartridge cooe Itself Is ejected from its 
ercket In the magoxlne wheel, and tklta Into a box 
(Fig. II whence It can be easily recovered Immedl 
ately after iha explosion the magaxlne wheel, under 
the Influence of tbe counterbalance weight rominen(M 
to revolve bringing the next cartrldgs Into tha Bring 
position In the neck of the trumpet, the extent of Its 
tiavel being arretted by tbe huffer already mentioned, 
which Insume lU coming Into the correct firing post 
tlno This hrlnga ihe apparatm Info firing potlUon 
Again The 1 mpty cofiee ran be i ollecteri and may he 
terhurged, whlih serves to reduce the working oM of 
the syatem The rail 
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inly when the algnal arm la at danger, or when the 
signaling arrangement breaks down 
It Is obvious that the aimaratui may be act at tome 
distance from the signaling operator'a cabin, the noon- 
pent of which tbrongh not bearing ths explosion, may 
eot know whether tbe eignai fa fired or not This 
event is Ingeniously guarded against by means of 
an alarm to the operator's califn, which gtvee tndlcA- 
tion that the exploelon warning has been communicated 
to tbe engineer of the train Dtrectly the detonator la 
tired a lontact le rloaed and a cimilt eetabllMied with 
an electric alarm bell placed In tbe signal cabin This 
bell conllnuss ringing until the operator acknowledgse 
the intimation by breaking the bell cirenit by the 
movement of a switch Similarly, Intimation of the 
curtridge exhaustion of the magaxlne wheel fa con 
Tcyed to the algnal operator When the magaxlne has 


tonic plague; Invadiifai frttfir uiy 
TosMl lying at anchor In 1 
where that terriUe ■ 
they will enity eei 
them to any port touebed by tto 
Alp, and aocevdlnglypreiaBtainfiat 
dreodfnl dongw which It fa bard 
to fight 

Many methodo hawA It fa tru. 


yanre for tto destmctioa of lato 
but none of thaae hoi prowed froo 
frtm aertons dmwbaeho. "fauMk- 
Ing" to maoitt of sulphnroua add 
■aa fa, for Inetonco, IIAle to harm 
ths cargo, while evtetlng the ruts 
with tUumtnatIng gas fa not tree 
from eema danger to the eiew 



tbe Imperial Navy Office, ett,, at tbe Chariottonbnrg 
Munidpal Electricity Werka, some InteieoUng loots 
on an extremely original devtoe, to wblA tto rots <oiw 
any other vermin) are Htenlly afaetreontad. 

This patented npparstua tafcaa ndrantage very In- 
gentouBly at aU peonllmritles of the rodent. Attracted 
by curieolty toward on electric lamp or by tfutiony 
toward an appetising morsel, the tnlmol Iteelf deees 
tbe enrrant bound to kill it In a maxlmnm of 60 to M 
■eoonda. Accaon to tto apparatna U alwaya fret, evea 
after this has bean filled with leveml electroontsd onl- 
mols, and, os ibown by experiment, no rat caught by 
tbe electric trap snccoeda In eocnplng Its tote. 

One of tbe meet Interesting featnrae Of thla oetome 
to that oontlnnona, alternating, or three phaoe enrrento 
of low tsMien, e g., 110 to IM volts, on quite luO- 
olent to electrocute the animals. Bneh earrants ora 
available at pveqent nearly averywhan, tad eepeofaUy 
on beard ship. Bhould no olaetrie InOtalUtioB to 
wnlfahle, it would to sufficient to provlda a amall sc- ' 
ovmuUtor tottery, which In vita of Its lower toilstoa 
would produce quite ahnlfar sflOcts. 

Tto apparatna eu to aO orraagad that tto elactro- 
eutod animal ttadt afanali tta esaentloa to any iefaiad 
place, odTlolag tbe watchman to on Meetrle toll, or 
the lighting of a red Inenndaaoent lamp, that than ore 
aoma killed aatmafa to to rmhovad the low tenfaoa 
of the eurront exoIuAle any danger to man, and 0x0- 
vaata nay aooMentoi alectromitloa of demostle uU- 
matt. 

Tbe pbotoMPt 


either afangaMc the de- 
tonating apparatus or 
Bome distanre in advance 
thereof sccordlng to ths 
prevulllng cundltteus A1 
though lbs circuit Is 
eeteUfahsd and the de- 
tonation Is produced ns 
the front wheel of the 
engine paasos over the 
contact, and the appar- 
atns ImmedlaUily resets 
Itoelf, subsequent firing 
to each encceaslve veht 
0)0 of tha train la avoid 
ed to meana of a relay, 
which enU out the whole 


hetai (^ tto o^iMxok. tig. t ragreseati tto eieotrfa 
(rap open, fftth oa eled- 
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uatfK Tbm» trontMi m fortoaMdy run iwn itfl 
«M Dr aUmUm daorlbM Mvml fvnu. TIm flnt 
»MMto PtilttH me •vtUvr tlUai fora to MMOttolly toponry «itd eoutoto ekltoty In 
!■« Urn mrnatr 4tt(gntt ir • Owintt am. tk« toeUmMtlim mkI pliotopliobto wHloh eoupnto tbt 

IAM tatoqi to tana mm tn sat# tk* aiMt of tutor potlant to oloao kto ejao Tbe itoabto bactaia wUh 

awaiVi 

i* a - 

mar te paid a* *■ oMtottag atatlen. Tba cartrMgaa to all ttat to raqnlrod Tb« tpaetator appaata ti 
ard auTtod la tha ItoBtar aasa Tha poM to Uaiad 
aa mat eaa oirtokK ftortteaUr A meetol « 
fMtta It «B tho cronaa 

BaCpira ataetlai tM polo a rapt toddar whh a ahtold of tba malady tbto ritinal adaptation 
to And to plaaa. Tte lopa toddar to tumtanad auto- toll 
amUoally at tba polo to awmii toto poatUon Tha pio> 

taetiTo ahiaU wbaa pot la aat to earrtod to front on watortog of tba ayaa and alight radnaaa of 

ibo gnn Umbor anna and on tba aaao frama and at tba tba ooaJimoUyn poialto aftar laavtog tba 

aatoo UsM atrrw aaalaotraotft 

OB tba Umbar AH tha InatraiMBto vaad for abaorra- rapidly dtoappaar In a third and atlH 
ttoa ara aarrtod In raoagtoatoa halo* tba toot not u non probmgad typa a tnia oonJnacU 
aftn aa to tha Umbar eaaa Itoatt. 

llie opartoor to agnlppad with a atrap and booh bp 
maaaa o( vhhib ba attaebao blmaaU to ttg pola. Tba 
npa toddar mar tM ftttad at tha top with aa addlttoail toobry 
Biat eoaatottog of two ropo oada and a tranantWi ' 

an wbloh tba oparator may amt blmaaU (aaa rig I) Hda. rinaUy to ran 
iBBtaad af a npa toddar tba poto 
mar ba prortdad wttb lateral rnaga 
wkUb whan out of nae nn folded 
and raMtoed In rariwim tbna 
allmtoattog any rtok of tolurlag tba 
bonaa 

Fig S TBprwwnti the Umbar at a 
ISoanttanatar bowHaar Tba ob- 
•arrlng atatlon to atmllar to tba 
one abown In Fig 1 with tba aa 
o^lon that It to made ap of two 
potoa fOstanad and to end 

In Fig I an aumontUon eatomn 
to iwraaantad tor Indlyldnally to- 
eatod datd gnna Than can ba 
toned up ao that tba bottom eon 
Btitutoa tba front of tba ablald 
Th» armor to thicker In front than 
on tho atom and roof Below tba 
bottom to located tba boa oontoto 
tag tba obaarratloD ladder whiob 
to Ukawtoa armored Tba ladder 
to of tha talearople type and can 
ba aatandad and ooUapoad hr 

I of a taokla It to equipped with a top amt, than art troublaa of acconmodatton accomiMioled by 



Flf d —Tb n a a eet l oa obaarratloa ladiarb 


tatoacopa anpport and table all foldable 
rtg 4 reprma i ite a tbroawactlon obaervatlon car 
Tha ohaorTatlm ladder to iwung up by i 
wtoeta and tackle Bacauaa of lu belgtat tt 
held by gay wlrm All tha naeaamry I 
■DCh as talapfaoaaa ata an initalUd In tba drlrara 


baadacfaa and great dUBoalty In reading writing and 
■eelng near oblaato 

Ophthalmlae of thla aort ara not nsually alarming 


that tba parttotoDca of Impraaaloni on tho rattan da- 
panda upon tha alia of tba retinal Image and that tba 
paratatonea to lam for near Uwa tor dlatant obleeto 
COnaaqoontly in a moving plctnre hnll tha aaato near 
eat tha icreen are not tbe beat 
lU Fatigna la laiiaed by lumlnow ImpreaalosB 
ubleh ara too atrong or too week According to 
Charpantler'a raaearobas tbe peralateme of lumlnoua 
tanpreaalona dlmlntohea oa the llluinlnatlon Increaaoa 
and fumvatMly Thla tow la (onOmad by the phenom 
atm of moving pletnrea Bright and etrongly lllumln 
atad Imagaa are more fatiguing than othrra and moat 
of all la tho abrupt tranaltlon from blai k to white 
dark to brl^t 

According to tho theory of tho dnenialograph It la 
to produce a regotor and rapid alternation of 
and ecllpaeB In order to obtain tbeae reaulta tbe 
of the movlni Aim are pertoratnl *111 holea 4/6 
apart Into which marhonkal fli gera enter and 
of the Aim ind bold It 
Bnl In time IhOM p rhra 
tiona become worn and a certala amount of play la 
anlts which cauaaa vibration and blurrina of the 
Thla fault apparently trivia] la Inoraaead In 
direct proportion to the magnlAcatlon of tba pro- 
jected Image 

V In order to prolong the apeo 
ta le Dome uperatora move their 
Alma wlih the mtolmum apeed 
pbyalologlcally ne eaaary to pr» 
ilucre the peratotence of the retinal 
hn-igea Hume the eye to com 
pellel to make an effort to retain 
an I Buperpom the am aaiive pli 
turn and thla effort nereaaarily 
aiaea letlnal fatigue The near 
lug c t blue glaaaee baa been reeoin 
monied In order to avert thaae In 
Lonvenleteea ih director of tha 
Fathd rutabllahmcnt at Uordoanx 
aaggeets moving the hand with 
the Angi ra ae] arate I no as to form 
a perforated acreem before tbe 
eyea Dr aineatoua rightly ra- 
marica that thla devi a la not very 
pra ttcal 

The evil la not very great It 
aulAceo to recognlie ita calatence 
Ihoao pamona wboee ayaa are 
fatigued by vU wing moving 1 1 i tree bavo alwaya the 
recouraa of g1\lng up thla form of atnoaement Thera 
are many womo privations —< camoa 


1 Iraatmant Tba boat remadlaa are reat and mild 
ayo-waahaa contatotog eocatoe and adrenaline Tbe 
It may ba said that obaorvatlon wagooa are by no principal causH of tba dUBculty mnat ba aougbt In tbe 
manna new In fact they have beta uaad aa far back 
aa to the Aftaonth castury for acaltog tha walla of 
Latorthay 



neetag ky Telepkoae 

To allow people conveiaing by telephone to aea one 
another la known to be tbe ulihnate goal of thoae to 
ventora to wboao labor we are Indebted for the evolu 
tion of telepbotogrnpbic apparatua Aa tbe problem 
did not BO fai admit of any imrtlial eolation Invtn 
ton have In fact been aatlsAed with tranamltllng by 




band vntlng and the 
like A cording to 
reporla Just received 
from Denmark a aat 
lafac tory loluticm la 
now )ffered In fact 
two young Danaa itbe 
brothcru Anderaen) 
recently called at the 
offices of Polltlken 
tho * ell known Cop- 
enbagen dilly to or 
der to aulmit to tha 
editor the principle 
r their I lea particu 
lara of Hhkh cannot 
yet be given out Un 
like tbe Korn appar 
Btna optical traaa- 
minion according to 
their Bcfaeme la not 
effected by menna of 
any material aenalllve 
to light each aa ac len 
lum nor le a picture 
produced by phito- 
graphic or mcrhai I 
cal meana aa In til 


ibau 

btohgtf -^wb#, 


A— Telaawpiag ladder 


tOKUBHI fftlMaa FOB ABmXffiBT TBAIII. 


ltd iamm itdm t/omt ta- tab tha pnlaettog apFaratsi ntoba tha twtog of mov 
IbB ptetaraa dUtoalt and patofol Tha negatWua 
„ WtoM ba U sharp aa poaaible for the correapoiidtog 
bpb Ftd^vas ara toaBaUtod in projeotlon to nearly one 
tlif baadtad ffitoaaaad lltaaa thair area sad tba dafarU ol 
Iba abMplMaBarwatagalAad ta the aama proportion 

% mdt fi ihh apactatar CbarpahUar baa provad 



placa alniultanc ouHly 
ao as to repro 1 1 u 
any ohjaeta altaatod at the lending station In their 
natural colors and mottoaa tbalr diuenalona bow 
ever being raducad 

Tbe Bpptrntua la oonnaetad by a conta t win th 
tolaphona wire whan tba aeonnllc or opti al irr i 
can ba thrown nltamntely through tl e II le Ti - 
epetator to thns nUi at wUt to abow blwaclf or to 
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brine hcfnro tbn ern of tho pnMi at t)M oUmt Mtd any 
ubjt.( In h« nmy like Ui ihaw him. kt tba appnrttoa, w 
rei from iHiliig necewiarily loeatad taamadlaWly baaMa 
the lelephone lan be uaad wlthta a oonaltferabla 
rnnKo provided the contact be obtained, the poealblll' 
lies of thie Invention an obviouily niany imrUiar de- 
iHllH will be awaited with Intereat 



Id the January, IBOD number of the Joornal of In- 
diistrinl and Kngloeerina Cbemlatry appeared an edb 
torlBl lie roDtenta bains (Iven here In part 

The aillatlon asalnet so-called patent madloinen, 
whirh rnlmlnated In the National Pood and Drna Art 
of ItOT alno haa nerved to awaken the public to the 
niuiiy ileeeptloiia which are belns prarllned, and the 
many wnrthlesa prepanUlonn for general doalentlc una 
which are on the market The manlta of thin move- 
nienl have lioen nnl, to forire a great many of the 
more palpable rmnda to be withdrawn from the mar 
kpl, and ancond to provide for the correct labeling 
of all otben, no that the purrhaaer may be In a poll 
tion to biic Intelligently t)nly those malnrlali, how 
ever whlih may be ilnssined under the head of food 
and (IriigH fni ilin buiiiaii syntnni come within the 
nope or tills InglHliilInn ' 

I he writer miiitluns fake reraedlen offered In the 
niiirket for the trentiiiiuit nf hard water for twllenc 
and other produite uecd In quantity In the Induatrles 
Up concludea wllh an appeal lo the ihemUal profea- 
slon tn lake nionanres In nuppreaa thmee tbemicnl 
fnkea hoth hy loKlelatlve and educational ineana It 
li hard In nee why people are no eaally led Into betlev 
iiig ntalcnisiils iiiade In iidvertialiig lltoralure even 
If Indorsed hy Ihnae In ponltlona of Importance who 
either nul of Ignarance nr Indifference linve fallsd to 
liivestlgntn teatn made In their preaonre before going 
on record as having wltueaied them 
Borne yearn ngo a sampin of a chemical nnppoecd to 
render wood Brpproot waa aubmlUed lo ua tor analyala 
A careful esaiulnatlon 'proved It to lie rommnn table 
nail for wlileh a prlee of 26 centa a package (about 
one ponnd) waa asked and nirdoubtndly waa paid by 
acorcM of hiiyera. Wo know of eouirae that Halt artn 
to a certain extent aa a prolectlon but by no meana 
dnea It make wood flreproof and at the bent it la 
worth leaa than I cent a pound Some time later two 
tamplen. one a pink and the other a blue ihemtenl 
were nubniltted to on for examination A elreular 
atated that tho blue chemical added to gaaollne would 
render It non-exploaWs the name was claimed tor 
the pink ehemiral If added to keroaens nr coal oil. 
The circular alno contained a number of teatimonlala 
from persona whom one would expect should know 
better but undonhledly they were not thinking cleeply 
enough to eonstiler wlut harm could grow out of their 
Imlnneiuent One of the teaters, the chief of the Are 
department of one of our large eaelern eltloe atated 
that In his presence the chemical wan placed In a can 
eonlalnlng gaaollne Iho llnid being Ignited tn llie ran 
ind pnurmi Into nnollior containing gasoline without 
exploding ellhee of them We wisb to etate that tho oil 
termed gasoline Is not exploalvo and If Ignited In an 
o|ipn can will bum wllh a smoky flame so there wan 
no merit In the iiialerlal added It Is entirely differ 
ent If gasoline which has lieen kept In a partly empty 
can for some time Is brought in eontael wllh a lighted 
match or candle or If the can should In aliened near a 
flume iir light of any kind aa an explcmlon will be 
tho rsaiilt of suih eareleasneaa. The exploflnn Is duo 
to the gaaea formed In tho can and Iheae mixed with 
cilr are lilahly expinsivc but nothing known at pres- 
ent will preveni this exeepl pmcaultoii And It there 
were a remedy ll would naturally luive In destroy 
the f|Uallt|ee of the gasciMiie which make it vslnahle, 
tint le Its shinty lu vaporise rapidly and at a low 
Icmperatiire We made an aflnlysla of both iliemirala, 
will. li were nlTered ol 'lO pants a hotlle ronlBlnlng lose 
than mi oiimc of material and found them to be com 
icion tnble Mall dyed the colors above mentioned 
Whui Stlraiia the altention of the general piihlle at 
picseiit la a material rupposed to make ashes burn 
It le sold and to our personal knowledge wu bought, 
at very fancy prices We took the tronbln to analyin 
a package and found that It contained powdered cal- 
iliiin carbide with to per rent of tree lime and coal 
dual 'Whether tbeee Impurities -were porpeaely mixed 
or their presinc.# was due to an Inferior grade of cbim 
bide we did not lunalder aiifflclently Important to In 
veetigate Any person of average Intetllgenee ought 
to know that nab Is a inineml admixtum of imni and 
la Don-eombustlbio All atatements mada by carolma 
Invamlntoni to tbe effect that the addition of any of 
tbeso compounds lo their coal Increased the ralorifle 
O' healing power are rldli-Uloiis, and the good reanlU 
oxlpl only In the Imagination of the utor Thn effl- 
oii^t way to obtain all tbe beating value contained In 
tUg fuel lx to have proper grataa and draft fncllltten. 
pkt lo keep them clean riinknr and Mb ihonM bn 
y^otwd by freqiioHL raking since too bard rwkbig 
igurllo* A large qnantlty of nnbuint coal Into tbe aah 


Tbtro an huwtnda Of «tW a btallur 

naton. which Ikmriih. logf mot^ tg iw tm 
of tiM “diocoTenr,'' im4 m aaahat Oo tm tK 

toe empbatlcally toftfll to oouldir (jhi tigilbaitir oC a 
io«aUad diaaovwT botoN bvfflag ft ahd nifiiMBfr 
lag It without boTlng otrlooaly bxXOt lga tad Ha marita 


A vary pooullar fUh iT^troio* /obaba), wblph lo 
ralM ‘'labairbr tba Arabs, lo tannd in largo nnmbon 
In th« Nfla at high water The fkhak hOloags to the 
group of globo linhon. la Ita aoMial ooadttipn it lo 
un or iwtiva laebeo long oad of otongiitod Aopo A 
thick mtieiii oovon lit yntlro body, with tho ttoop- 
tIon of the abdamon, which twoni niRDtwoao qdaooL 
The Ikoh bu a thick head, witk a brood torOboad had 
protradlng eyes Thn donal and ahal tea aio oauD. 
rlrealar, and tranaparont, tho caudal fln la larger^ 
aad of orango yellow color la geaorol, tho oeton ol 
tho tabak are bright and barmonlono. The bock la 
very dark Una, tbe tides am ntrtpod Uoe and onogt, 
the abdomen la ystlow, and the throat aaow whito 
Tbe mouth is of pooullar ibapo each Jaw botng dlrMod 
In tho middle, so as to produce tho oppearanoe of fonr 
large teatb, whence tho name TttroOon, mooning teOiM 
toothed 

The most Inieroatlng poonllaiily of the fahok lo Ita 
power at Inflating Itself like a balloon, by drawing In 
a large quantity of air Uaualty tt swlmn In the man- 
ner of other flibea, but whem dangsr threatonn ft rlieo 
quickly to the turfaoa of the water and bo^aa to 
pump air Into an axtaaslon of Uio oullei By thin 
meana the abdomen of the fleb noon becomea so greatly 
dietended that It exceeda the rest of tbe body In olio 
TTie llah looei Ita oqulllbrlum. tnma over and floats 
on lu bark, and at tbn tame time the nplnea of the 
abdomen are erecdod By thbi tranatoimatlon the 
fahak Is protected against the attacks of Its onamleo. 
It one of theoe aeiies It, the aggreooor la wooadod hr 
the spines and thenceforth Imtm the unpleanant ma- 
ture alone If the inflated floh is grasped by the hand 
it endeavors lo draw la atlll more air, ai U It wore 
well aware of the Importance of this aotlim to Its 
safety When tbe danger la past, tho air escopoa 
with a alight hiaaing nolao, and the flih gradually re- 
aurnea Ito normal form. 

The faiuk Is found in many atraamn of Went Afrloa, 
hut moat abundantly In the Nila which It ascends 
from the Kedlterranonu It penotmtee Into the Irrl 
gating (snali and diUhsa, and there lays Its eggs. 
When the flood oubeldei, great numbers of thn flab 
are left stranded and becomo tbs prey of birdi of nil 
■orta. They are alto eaten by the peaaanln On-a- 
Hionally the use of the llsh on food appeals to cause 
poisoning Tbere la a story of two American sallom 
who died soon after eating the liver of tbe fsbak 
Burh cases, however oppeotr to be very ram, and they 
nre iierbaps to be attributed to tbe nio of decompooad 
floh On the other hand tbe Juffu flshss, or Japanese 
spRTlei of Trlritdon ore extremely polionoua. Aa In 
the race of the Kuropsan barbel tbe muarnlar flesh is 
harmleee but eerlslu other parts, sapaulAlly the roe, 
liver milt, but also the okln abdominal wall and In 
tcatlnos, are so polaonous that they have been nssd In 
Inpan aa a means of aulclde and murder from time 
Immfxnorlnl In tho Aalnltr aeaa tugu poisoning often 
on lira among sailors end nntlvns anil tn Japan the 
sale of nJI spcHlea of ratntUm te forbidden hy law 
The fahok lx a gmat aourre of delight to the Bg^lnn 
rbildren who drive the Inflated Bsh aroiiad and harry 
them until they literally burnt. Tbe chlMien alas In- 
flate the dried Ssh and make haqdtaalla of them The 
fnlisk Is often fonnd In imrlosUy shope, where ft U 
bousht by travelers as a memento of the land of the 
Pyranlda. Tbe tabak was known to the aiftlent 
Ksypttana Ita reprefantation oeouri twice on tho 
wnlli of a temple at Delr-eVSaharl. 

rhoMamphte Breli«. 

Buhligbt, whh h deatroyt many organlb eohwlsg mat- 
ters, also converts seme enlerlosssnd anInUs laerganlo 
compounds Into laaolnUe colored anbotaiicss, whloh. 
may thus be flzsd in the Ipterlor of tlHase. Ttnt 
perftnents In dye^ fibers sad fabrics by tbe sgMKy 
of eimUeht bars bssa Mada, eapScla|iy by BqrsSs SAA 
Qrusire The Mtowiag are sons at, the- iwdts 0(k 
talnsd 

Slaty psrta by welghi at snlpboiio aeld wars added 
to a solutkMi sf Ud Bsrts at pstaistpm Mnhftsgste t& 
1.000 parts of ws^. whtu wbol and itik fabrics 
were dipped la this sehatko^ dried la a dark rbesl 
and exposed to anaUgte A bsutlfal BgM riMdS Sf 
brown was prodsosd by (reflt 10 tq fO alhelaS' «qie> 

Pmarialo of potash gftiss K issdltua sbolhylst Ash 
If white doth imprsffgtsd with this aft ft fttmid 
to onnitght ndri AftfC pager hearing g riftient pMi 
tsm, the derigir la 'ragfrihusit Ip hiss oft «IMh. 
which ll then rlnssd Mrteapftfihsi^fdftriMl 

prusBinto from the>ii4ii|g«hfth wsrS by 

paper 


pMs, Id guts ft ftriarft Sft4 
nMftft panhtaridd at tin, with ftprs ft' ftft 
aoeofftw to tts shads dssirsd- A shert jftBisftW 
saatight dabsh«s Ift Mas color ' 

ttir gMsp, sslptaiilo said Sad aa hffiBMHftdftfttt 
are used la obaassttaa with tbs ftfroegsftdb jur'gft 
low pnusibto ft potash. Safi Sbados si* oftaftft ft- 
prodadag Mils, U shotrs. ssdtnaUag the dgft 'nift^ ' 
with eustft aUttU, which toareris the hWi Wh to fttgp i r 
late yellow faxrlo sxida 

Oray sad "nodft tints are ftftsoed biy trsattapftf 
(obtoJasd M'dtserlbad sboni with an tpfkstaP ft pair 
grits or Campeadiy wood BUk tobriu caa ho dgad 
la varlona shades ft brown hy hagrsgaaUag thsft With 
empsr ohremato sad espnaiac to saattglA. 

Tbs exporimeata prove that a aertala flPPntftr at 
motstaro la rsqalrsd to prodaee brilHant Orion wfth 
abort sxptoam Probably msay dnbstopaai whloh ayw 
smftoyed la photography would prodaes dSaMlilS A- 
■alts |a dyeing, hut they arp too expaHtWS to ft asol - 
for that pnrposn. 

khs oanoBi swmiMMat. 

The opening artlclo ft thn current fiurnaMsiiT, No 
176S, to devoted to a very exhaustive dtomtsslOii ft the 
wondsrtn] aeroaauUoal maftiag at Rhslms, fftads. 
Boms ulendld pletnres of the mom pAmbieat ssrw 
plasos la flight are preooatod. One ft theoo photo- 
graphs shows no leu than throe flying monhliMp la 
the air One of the moat nmnrhsbft psverS read hs- 
fora flu Wliinipsf meeUng ft thn British Associatio n 
tar the Advanosment ft Biflonen wu that ft Pftf 
Bmsat Rnthsrfbrd, tn this paper ho sxplriBO wary 
Incldly how the modem solanttot mossniws fbo hlom. 
Tbe sloctrolytlo mating of iron to dioensiod by Alfred 
P Morian N W Oreoaway wrltu on the oMapaiw- 
tire weights of mclproostlM and turblaa mgritla- 
ery for marine work. Tho moot ootablo proftet ter 
Inrlsatlon yet undertaken by the tlnltod Btatu ROcla- 
matlon Borvlee hu at toot boon complotsd, and win 
bo thrown open to tho public on BopUmbor Mrd, for 
which reoeon Albert Wllhebna exoellant IHnstraUd 
artlclo on tho onbjeet of tho Ouimlaoa project (tho 
project in question) ohonM ft rtsd with unto inter- 
eot Prof Albert P Oonx of the BteTena Institute of 
Teebnology wrttos thoughtfully on tho pmgreu la 
electric enrront developmeut la the artifletoi llfttting 
field A good practieal article which Will ft read 
with profit by tbs amateur In fiarenew Biggs's ''Pit- 
ting Klectrlo Bella” Dr D T Maodoogsl of tho Ow 
neglo Institution, one ft onr gnatewt Uologlnta, writoo 
on aridity and evolution Prof T J I flss has lbs 
dtntineUon ft being what may be called sd istrmUHiil- 
■ sl revolutionist In a paper entltlM "The Origin ft 
the Batellttu" be sett forth bis theory that utsllltss 
are In reality captured bodloa and that they did net 
spring from parent planets aa wo now suppooo. 

SMIeM HUaerwtogMU awnsmair* Hew Taift B, Y,* 
Anwwoc, 1000. 

Aimosphorlc presonre Ulghsst 80.8* , lownsA MAO. 
moan, 30 01 Tsmpsrrium Highest, 01, dais, flthj 
lowest, 08, daU, 4th; msaa ft waimut day, 81, data, 
Otb, coldest day, «S, data. |7tb, masD of msaftsu 
for tbs month, TAT; mean ft mlQlSiiim. f4Jl, abaridto 
mun, T16, notari, 7y.fl, doBctasoy oolnparod with 
moan ft 88 years. IJD. Warmest masn tsiiipsrsdiira ft 
August, 77 la ItOO, ooMsst mesa, ft la IftS, Aftta 
lots maximum sod mlalman ft Angnst tSr ft ywrs, 

98 and Bl Averpgs daily sxooss staco Jonuuiy IsA 
18^ Prsdpltatfwt' 704, graatsut lo M hriuo, AM; 
data leth-lTth, ayemgu for August for 81 ysarth 4B«> 
Awnmnlatod sxosu sines Jsalury 1st, Lll qrsstcft . 
pfsolplthtlsa, 16 4A in im, toast 1 lA to lUA Wtodr 
PrsvriHiig dirsetlon, northwest, total movsriut, 7,#»i|i ' 
milu, Sfvsftgu hourly vrioelty. 104; maslmsft - 
fljr,40asl}sspar hour Vwthss vOtsudua.i4i:p«Mb 
, to slood^ id. rioady, || «a wUft 0><A ipsh 
of -jMeftttatHm Oaearrsd, I. ThUutestosgft;' lijW;/ 
loth. Masi t^ifSraWN ft the sfthmft, 

TftripftaH0to,«;gfc 5# 
mah 1147 Rjiftft, ftW. " - 


The spring whssl, iitsa^ ft 

Vammt oMurUito toms, ihowh to 

wftUft which has fnif Ita dhisst 
vshtala^.whslt nm u tow or hiUh apftft: 
Mfthm'lh'dus to too spriaftftZ^ 
lift ill riut'dttofttoa. 

UBUh aeftfdft# to «s 'd ^ 
aft to hara^’to 

.oasgsfwftftblnfti^fih' 
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n pm M<ptm ftXtMTIVU illWUN of AUgOM 

mt M V>- •ttM^ hmM A IMHrt OrOMCoqatxr 
JlPlt»am tHp,’' In wklobi Toa ptaM tocatlm of 
4iii»^A. • St flptftiitsr. Fs. Onm No S li idbstod 
nkMl «?o or itt mllM bdw Bodnoter wUlo dsm 
No I Is taBstod St rreoten s^nl on* snd osolislt 
iota taro BoNl«Nn snd twootrloiir nlloo bdov 
f tataH TWs la s ■nsa orror aad portaspo noed 
Mt Ho eonooM My only oseiun Is that T sm an In- 
tarosCsd nsdOc ot yow pvoo sad hsvt s few moBioala 


Vroodoea Fs. 


A not *AUMa 

To tho adttor of tko Sommino d ns ii w o w 
The ta «sa bo dlaeororod by tbs physical asperi 
neat, OiBt If s oondnoUag rod la hestsd sad tlua 
partly eoolod Tory rapidly the ootok ooollnc win la 
er«a« the t«ipocst«rs of tko atlU hot Bdjaosst MCdoo 
Tluroforo a paradoaloal pbenotBiOBoa of boat bolas 
dlfoatly foasratod by cold can bo donumatratod wUob 
depoada oa tho eobdooUrtty of tbo tod sad tbo pro- 
portlea of tbo port ooolad 
W dofroo of thla fneresao of Maperatare la dl 
rrcUr propoitloaal to tbo boat of tho rod and tho dn 
bfoa sad tho qotekaoto of the cooling. 

Voreo aood by tbo booting In ospanslon la rotraaa- 
Ibnnod Into hoot of rapid oontractlon by qnlck cool 
lag ahd to eonducted alonf tho rod fastor tbaa tbo 
oMd It bolBg yot partly hot and inereaaea It la tear 
poroMto that «aa bo nMoaared which pioroo that force 
from the rapid eontraotlon eanaod by tbo qnlck oool 
lag la ooadnotad along tho rod aa boat 
Laoamo A f Wood Cmnowant 


■ Of Drrasud minn it 


To tho Bditor of tho loiroTino Aitmoaa 
Tko recant erooalng of tho Bngllah Ohannol by M 
Bldrlot baa arooaod worldwide oUontlon It may bo 
latoroailng to know that In Jnno UOt Bonlard and 
Lo Oamploa two Fronob cartoonlata predicted tho la 
vaaioB of Ungland by a balloon Bonlard a drawing la 
aatltlid la TbIlorMro or tbo Deacont on England 
Daalgn for a MontgoUI*ro (balloon) capable of carry 
Inc 1 000 man and whicb will coot only MO 000 franca 
Tbora will bo fixed to It a lamp which will give cut 
a yplnmo of name aolllclont to proront Ita cooling 
Extracted from tho PnbUclato of Tburaday IS Pralrlal 
of the year XI (S Jnno tSdS ] Farts chex Bonlard 
No m Boo Bt Doala etc Oomplona plctnra daalgn 
od and oagrarod by Bobard la called The Tower of 
Oalala, new aoroatatle maihtna lonstructod by M Ro- 
ma bi by order of tbo goTormaeat to croaa from Fraaoo 
to England la conlnoctlon with H Pllatre do Boaler 
A toird and atlU mmra onriona plate abowa tho Inra 
doB of England aa carried ont by the combined opera- 
tlona of warohtpo tlaMrattomed boata, and balloona of 
all abapao and alias, wbllo raralry and artillery ap- 
proach Dover tbronidi a sabterranaan passage A 
planeo at these cartoons which aie roprodocod In 
Maasra Wbaoler and Broadloya IntorosUng work on 
Btlod ‘Napoleon and tbo Inynolon of England abowa 
that tho Fyanchmon of (hat period bad aome gift of 
prophacy Sanctfel tbongb It was Althongh no ato 
ahtpl have boon built to tarry SOOO men still Eeppo’ 
Bn'S oapMts coma riooa to reallaing the draaai of 
tho rrsuch artist Chnuu Buna Oeoiru 

BiMhlyB N T 


oBn tnsnmit 

Tp the Editor of ibt Bouamm AMsaRae 
M eonnoetton with W A A. Orahaas lattar la 
ta tato Of Angnst nth IPOd J would IHn to any 
that the fseta at ouf d|«oial at tbo praoaut tUoo 
WMtd oaaan to indleata thait oboot lightning la to ba 
atphotad at hl<h sHltudiA 
#lnt Ttu atouapbaM la vary ram 


Baosm ff 10 probaMo tat the atm aa p h e rio duat If 



dk'liflittfliD AnMrldtti^ 

•Mas of yanltoed cambric plaoad batwow tha tar 
totoahi at a oea 

Patk dtaeharBaa would be nclealaee. 
la oeaoIndoB 1 would Uhe to aak If any af your 
readers have aaUsfaotory cxplanailona of tbe eolortng 
(rielet to yellow) of llghtalna tUahae 
PinObur Mlaa W H Duini 


lATnr-AEiiioAjr nAU 
To tho Editor of tho Stntimiio Amxucaji 
D o you know that tbo total foreign trade eqiorU 
and fanporta of the twenty-ou ropnbllcs Inclndlng 
the Dnltad Btatea In 1*07 orat S6MOOOOOOOT 
Do yon know that of this tho abaro of the twenty 
leiUn Amerlean ropnblloi wae |S077 00eOMT 
Do yon know that tbeae ftgnrto ebow that t^tln 
America doca more than onetbird of tha total com 
meroa of the American republlce dlridsd as followi 
RxporU to forelgB laade tlbTItMiOOOO 

importa from toreiga lande 1006 000 000 
Do yoo know that further analysle of tbeee flguree 
shows a total fortlgn trade between Latin America 
and the United Btataa of ISMOOOOOO* 

Do yon know that thla total represonts only abont 
one-foorth of tbo total foreign trade of tbe stater re- 
publice of tbe United Btateo divided ae foUowt 
Exports to the United State# '1818 000 000 
Importa freu tho United Stetee SfOOOOOOO 
Do you know that tbeae flguree show a balance of 
trtde agalnet tbe United States of approximately S7S 
000 000 a year* 

Do you know that the Latin American countriee 
bought last year from other oaUons than tbe United 
States f7MOOOOOO* 

Do yon know that from the United Btatea tbeee coun 
(rtaa pnrobaaad only liMOOOOOOT 
Do yon know that Latin America portJiaecd more 
than three times as much from other conntrlea as 
aba did from tha United Btatea? 

This demonatraias the groat poaalbllittaa of trada 
davotopment (or the United SUtae In lAtln America 
John Barrett In a speech before tha Trane-UlaalB- 
alppl Commercial Oongreaa In San Franotaco Ottober 
«th ISOS eald 

Wlthont unwarranted entbualesm let me point out 
to yon my oonfldwit boltaf (bat tbe next ton yeara 
will be a Latin American daiado—tbat all tbe world 
will be than studying and watching Latin America aa 
It now does Japan and tba Orient and that a material 
econcmlo lntelle<tua} and political alvanccment will 
be wltneaaed in Latin America wblib will rival what 
baa bean accompllahed in tbe United Btatea Were 
U not for tha lamentable Ignorance wblih prevmlla 
througbeot the United Btatea In regard to the peoples 
Institutions rcaonrtea and govemmento of tbls sec 
tion of America this atatement would not seem In 
tho least surprising Tboaa of oa who have traveled 
(lom Cuba to Chili and from Braall to Bolivia are 
koMily aworo tbat tbta great onward movement has 
already begun and that Latin America baa entered 
upon a nan era of sidendld activity and world wide 
Influence 

TVonty republics varylag In stae from tba area of 
Braall wbleb la larger than tbat of tbe United Btatee 
proper by tOO 000 equare mllaa to Salvador the amall 
eat wblob would take In Rhode Island six ttmaa over 
having a cmnbtned population of nearly seventy mil 
Iknia and a foreign coomereo valued at more than S3 
000 000 000 par annum are going ahead so rapidly that 
no man can safely prophesy the limit of what they 
win acoompllah during tbs next tea yeara Qtrted 
with a variety of dlmatoa and of raaounes blessed 
with a marvsioas Intennlngling of cod plateaus and 
tropteal lowlands, provtded with vaat navigable river 
aystems and long extent of arceaelble coast line sup- 
plying Bumerona tmppriant products which tbe rest 
of tbe world moat purebaae and pocusaalDg gieat min 
anl wealth and a psopls of deep sympotbics and high 
tntadlootuaUty baaed on an old and worthy riviliia 
Uon thoy all ebaUenge our baet study and keenaat 
apprseiattan 

1 am iadahtod to tbo International Bnroao of Amerl 
can Bepohltaa for tbo abovo data 
Now ToriL N T Airam J TnojuMH 


■ a lAUT IVBTITDIS 

To tbo Editor of the Bcuwnyir AnrvcAV 
tar very totsgMUag aocount of MdOng a Tree to 
Bpta Hi tba tan of tbs 8<ixanno Anraican of 
AWta ittk to rendend mort oomptax In Ponnsylva 
nta than <» Bie West (br two reaaoas FIrrt by the 
l y a t a m of anmyu or rather tbe took of aystera In 
ta toflF f um ya. ud saeond by the tact Biat toey 
giq mfleb eUar Wd oMuaquanUy much bardor for a 
Throughout nortbom and east 


VUTtog trm 17*1 to XM4 Tba earltaot survaya ware 
toowad frtotl, uaUBlty t^aa up by aatttora and sur 
ecuA by atotatty of warranto grantod by tbo Pro- 
^rirtatg ta axaentod a deputy 




1787 vplontioBi ware made by agenta of tho Fro- 
prlators of tbo river valleya and In 1768 large araaa 
erne aoM to aetilen and the llnaa run and marked 
upon the ground by what Mr Cooks nails tba biased 
line or by chopping off a small bIIlu of bark from 
the oppoeite sides of the trees wblih tbe survevor 
paased The comers of the surveys wrre usually 
marked by ratting three notebee In the comer tree 
In the direitioB from whlcb tbe surveyor approached 
It and CO tbe side from whlcb he left It Besides tbta 
comer Iras the surveyor marked other trees stand 
log near by with tbiea notches on the side facing 
the comer tree and called wltneaeca These surveys 
of 1769 were located In the river valleys and gsn 
erally at tha mouth of some stream o( lonelderablc 
slxa aBordIng abundant water power as It came to 
the river In 1778 the survejs were extonded up tho 
mailer streams sometimes tor long dialautes taking 
tba land wbl h was deemed tillable aid this plan was 
toUowsd until ITHh At this dale thcie aioae a great 
demand for Iho lands and large bodies were sold by 
aarranU to tbe applliaots abo ha) them sirveyed 
and frequently the surveyor had i o n gard for the 
previous survoya and laid tbe new warrants on tip 
of the older onss In tbe ynsr IDS a company known 
ae the Holland Land Cooipsuy took warranto for 
thousands of acres lotatod In the noitbern part of the 
State and eebt surveyors to make tbe location Again 
tbeae surveyors paid no attenUon to any of tho former 
surveys and used the eoma style of marking as bad 
previously been used by the ilder surveyors In 1802 
tf 1804 the surveyors tnm the State of Conneettout 
clalmli g under the original charter granted by tbe 
King of Loxland extending from the Atlantic to the 
Pacifl can e Into tbe Stole and began Ibeir surveys 
and again used the sums system of marking paying 
no attention to any of the former surveys This ait 
led to what la ttrmcd In history the Pennlmlte and 
Yankee war shl h later by the decree of Trenton 
derided that lbs Conne tkut settlers should bold sev 
enteeu townships In I userne County but that tha 
State of Lonne tlrut shoull release all Its claim to 
other parts of the Stole of Ehinnsvlvsnls 

Now after tbe lapse of from one bun Irad and seven 
to ons hundred and alxty yeara tbe eurveyor finds 
dUBculty with tbe (nil meaning of the word In de- 
termining how three old surveys were localed The 
timber In many places was removed befoie the lines 
were fully eotUed and where it remains It requires 
a great amount of skill on tbe pan of the surveyor to 
detect the traces of tbe ax marks In the bark of tbe 
tiesB and still mt re skill to count tbe rings lo deter 
mile to whlcb set of tuiveys the mark belongs Phts 
difficulty la Increased by the fa t tbat the old auivey 
on were carelehs In their lo allons snd oc aslonally 
the marks are found as much as two miles from where 
they purport to be an I the courts hold thst the moon 
menu on the ground are the lonlrolUng factor In 
making tbe location 

To show tbe tmportan c of making a tree speak 
to determine a location e surveyor recently bad occa 
elon lo ratrace tbe llnee of a survey made sUty years 
ago The cornera were all obliterated Some bad 
been trees some were calls 1 stones and one was 
called a pine knot A dlepute arose over the loca- 
tion of the pine kn t A surveyor was celled and 
after trying In vain lo locale tbe irtne knot from the 
other corners as railed (or ame upon a marked line 
tice bearing the date of thla particular survey and 
tiBi-ed It out mill he ame to a point where tradi 
tIon said the other line of the eurvey came to tho pine 
knot Making soir h he found a marked tree on 
that line and bringing the two lines to ai Intel section 
on the hearingi calle I for w-is preparing to act a per 
manent monument when a workman dug up a piece 
of wo id On oxamlnatlon this proved lo be tie pine 
knot In question By re noving il i i uinulatlon of 
decayed wood anl dirt tie nit hw with which It bad 
been marked wore so lesrly dlacori Ible that tbs hmi 
tlw was aettled 

DItferent klnde of timber show a variety of ways 
of healing over (he cit anl soma become so over 
grown In a few yeara tbat they are more difficult to 
determine than some other species after a much 
longer period Tbe varione speclaa of pine lose the 
marks in a few yeara whera they are of rapid growth 
beeanss the bark ahelta off Some spccloe of oak 
and tbe bimlock will hrid s mark for a long time and 
frequently It Is found that tbs marks show vtry 
plainly after a lapae of over one hundred yeara In tbe 
(kmnectlcut eurvey above referred to some comers 
were trees on wMoh Brinsn nuBierala were cit and 
yet after a lapse of over one hundred years the let 
ter# can be found In tha eU wood of the tree by cut 
ting away tbe new growth which has closed over the 
flattened surface when the numerals wers cut 8n 
taking It all, the trees do sperit and toll an Indlsputa 
Me story and stand aa aUant witnemea to the bird 
abipa of the eurreyora of that early day in ciii bing 
over tbd mountalna and leaving Iheir trail I tin 
timber to be foaod by falnre geMraiioDs 

MUIvlUe Pa Bovi Pio-i on 
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Tbo 4108 lux OID Idwice M th« nport l>7 
It lent exploren of tbtlr loMUiM «t tk* North 
T 1 hin ■ rw ol eneb other »ttw tho hmrOihlp ~ 
tiun od expeoM of life and toodo OBdnred 
In vat In (be effort to Ond It (Or orer tbrea 
I In> I yean inakea any eompaiieoo of tbe 
prolain ty of the repoita or tbe valoe of 
tbe reeulU obUlned dtlD alt If not anproAt 
able ultb tbe limited particalan hitherto 
ava able 

Vft prefer therefore to await tbe verdict 
of he Inveetlxatlon wh h will ondoabtedly 
le made by tie blghort etlenUBe authorl 
lea I on preoen a o of the complete erl 


tef hoea nportdd hff (MouUbior Mir « 
0 tho New TOfk ThMib kr 
• ponUtM to fin tl» « 


opi I brledy to aummarlM Nr Peary a 
report f hie ooblavement aa we did that 
of Ur ( 00 k 

The orlgli and early bletory of polH ei 
ploratlot wae aunklenily ontllned la Itat 
week! B rer t Aar irAii wbloh hlao 
con 1 are I tho ro| or ed a hleve nent of Cook 
wit le earlier wor of Peary After tbe 
lat er zpi lUlo of 1906 when he reoohod 
87 dec 6 nl N la U on the (irtheA 
lorth he deter nined to make oae more 
effort to rea 1 tl e Pole end the Booae- 
volt wane or II gly equipped by the Peary 
A I Club alb a 1 tha material and Ml 
entlfie a r me a whl b hava been proved 
to be n oet eeaantlal In polar aiploraUaa by 
Com andar Peary a twenty three yean Of a* 
perle e 

I he Rooaevelt wl h Peary and bla phrty 
on boar I left New York on July 6th 1M8 
ailed at Bydiey near Capa Breton Novm 
S o la taavlnc b<ra J ly ITtb and pro 
Deeded eaot ro nd Newfoindland and than 
ttralght north throneb Davie Btnlt and 
Baffin a Bay to Capa York Greenland at tha 
fouthern and of BmitI Sound I^oavlnc 
there Ancuet let tbe thip irooeedad via 
Utah Ihrther p tha aound navIcoUnff la 
borionaly throagb floatl g lee often danaUy 
packed to ( ap Shari let I Grant trend the 
noriham et d f Kllramere 1 and on tbe 
other ilda of the m od err vlng tliera Sep 
ten ber lat and b r tl e axpedlUon pooaed 
the winter Tbe farther pracren at the 



rPifiSSfiSSiK eh» hwff Mff tuito 

I bpr MIMM, ibA it wim poly o« < i | lNm h l ff 

•flir Nffintiu Wtiiih Modh fh thd fto 
t» ■vrmW din. that *itodfftnltr m- 
ffffcM to relmdlnff Ohiw Owridon tiitoto«h 
««Mr and lytaf np to an CBtotoff to M 
aw at the month of tho Bhortdhh Bteer 


li tho wortt tiMff- 


potato felonc the eooat 
to Cepo ColnmUo, w 


that the riadw pffrty 
the Fold might tmvol 
' them op on 


The iledga expedition tar tho Poto toft th* 
■BooMeoIt to fhroo dlvUtone on Pobrawp 
lito net end Mnd tmder Oept Bmrttott, 
Prof Marvin and Cun Ponry roapootlvaly 
tho total of an dlvlalona being 7 whiten and 
W SBqnlmaux. with » atodgM draws by IW 
dogs 

AU of the dlvlalona oppaar to havo imam 
bled at Capa Oolnmbto. auoh of tbo anpgltoa 
M wort reqnlrod botog bronght np from the 


tor Pehmory STth la the n 
oatly Bortlatta plonoir dlvuiui boa ptaa 
bowing n way north throogh Jaggod too to 
tha big lead, n atream of asiaa w«tor 
whleh ha eroMod on tha fliwt of Marob had 
got away north over tho lot tho remntodar 
of the party tmiowing aoon attar bat b» 
tag itoppod on thalr aeeuid day* Unroh 
tor won water fmaad by a hromb of tht 
let by atrong wind after Bnrttotta divtoloa 
bad paaoed the ipot Two etodgw ware 
■maahed beyond repair to tho Swt mnibh, 
the teame going back to Gnpa Col unbln Igr 
Toaerva alodgao. At Um and of the fontth 




*ffr ^9*1^ 

t^ ttk» th* «*«M^ ^iiiM «i 

Milllliia w AVA iqiMt, «WM Mm)*A tte 


4!km^ , - 

IHMrtM «t iiowi tar tta «nt tMw ktte tk* tOM vlB 
on Vha Utk tM HM «m wOM* 
jttata owr ^ ta B r o m l txA ta> the tt*rt w n 
ItaNl w< Mrrfit, wto 1 m 4 fppt b«k tar «ta 
tat« *4 irta Buttatfii third cmp tad net rM c 


tatae eiuietjr tat • wta wm Mt tar (tain end Uirw 
<dta>* Inter ttar o wnht up tta mntn pnrty nt tta ad 
«l tti taatk norq'i Tta letter In tta imnttae tad 
kftatrtatatac-mlterantelr denting MUd loe and newly 
freea lead*, and tad lot croeaed tta Mth paraUel 
Fro# that eaetp Dr Ogedaen turned hadk by pre- 
•mmgaieftt and llginilan aecempanled Urn retoe 
tantty ewlw to a badlyfroia taet, whleh he had 
bann eeaoanlinc tar thra daya mneh to tta regret 
U Peary who tad bowtad mi u 


The beet doga and aledgea ware aelerted (or tta 
•orthward taarnay tta party now eoutalng ot id 
va IS aledgoiK and IM doga At tta ad o( tta 
tenth march at laUtnda 8B deg 11 min Bornp 
tibmed bak in etarge of tbe eeorad mpportlng party 
Tta (nivaUng rather improved and Ckmmander Fary 
and VaiTitt waited twaty bonra after tta atari ot 
tta tdraace party In order to overtake them m they 
hroke oemp after tta nat belt, thue ueing tta lama 
eunp and keeping In tonoh with the advance party 
ohM In every twenty four boma. After two more 
marehM tba ana began to get high enoogh for oheerva 
tlou to be made If deg 18 min being recorded and 
tta gotaig oatinuing to Improve 80 mlnuta wae oov 
ered la the nrat thra maraha intlndlng M mllea on 
tta third day brlnglfig tta party to 88 deg 88 min 
At thU point UarvtD tnrnM back with tbe third lop- 
porting party The next daya march wm good hot 
aftoi that rame tho deepaet xnow eocountorod act 
panted by baie which made a aort and azhatuting 
foarney At the md of the acreedlng day tta Ire 
parted exactly where tbe party wae arampta nearly 
cgnlng the loa of doge and aledgce but after a ax 
(dtiog period dataing from ona moving floo to an 
Mhar better going wm reached Thm came Capt 
IBartlatta laet day another long march with 
iCklr going camp belag made at 87 dw 18 
•Ua M aown by obaervatlon of tta min 
kdxt day The sturdy navlgntor of tbe 
BooMTeK who had home tta brunt of tta 
plaMrtng work walked Mveral miles north 
In tta morning to be ears that he aroeeed 
tta 88th parallel ud tha turned relno- 
tantly back with the two Bequlmaox ot the 
last supporting parly tbe provlelona oar 
rlsd belta IneMBclat to last more than 6 
nun and 10 doge (or the wea or more eiU 
mated to be required to reaib the Foie h 
wall M for tta return Journey 
Peary then determined to try and reach 
tba Pole In five (oroad marches allowing tone 
than a day (or each, axUndlng the but one 
If neeea*ary to complete tta dlaUmee lack 
tng Hla ubied narrative oaks of live 
mnrcbw of flftea mllea each hot u be 
WM tba Moth of tta 88th parallel thia Is 
as obviona mlatake for X mllea to which 
dtoUBM be refora h baring aooompUehed 
hla Intutlon on hla next tta twaaty flint, 
march. Aftar a few hoara aleap go^ go- 
ing WM (onnd and twanty mlla wara oov 





Map ahMriag iJw nota taka by Paary and Cook 
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belt and era battar waathar and mnoother tee enabled 
ai ottar twaty mltaa to be made a the next march 
Including a data acroso 100 yarda ot Ice nawly (oi med 
ovar a laad which buckled undar the aledgea and 
broke m tta laet one left it Again a abort aleep 
and twenty live mllM were made on the twenty fourth 
march Although tta temporature wm not so low 
aa had bean cxpertoncad era tha Bhquimaux com 
plained of the bitter cold Much needed sleep wm 
takm for a lltUa longer ud tha tta party dataad 
forward dreading that each rise In the he marked 
u opa lead bnt always finding continued going 
Tta haxo VTM thicker but u obaarvetia wm poeal 


opa Mad delayed tha Jrarney Another brtat 



Me at now abcwlng 88 da n tt A riM Ut 
tnra to IB da below aero acouraged tta d 
forty fflllM WM covered in twelve bonra An 
thin at noon on April 6tb u Iba end of tbe twuly 
aUth march Wowed latitude 88 da ET m to bavo 
beu rsaobed onty three minntee or a little over tbrea 
mltaa from tta Pole eo tbe remaining dtatuce wag ap- 
paratly covered beforo a reat wh Uken 
Ita fliat thirty beura at tta lyile wm apeot In mak 
log obaarvatlonn ud taking photarapta 1 en bonra 
attar arrival tta weather iletred and tbe afternoon 
of April 7th WM (toudltae A era k la tbo Iro flve 
miles from tta Pole wu found and a eoui ling wu 
made 1600 fatboms ot wire Bnding no bottom ud 
tbe wire bcia broku ud lost In withdrawing IL 
Speed WM Just u urgat on tbe rctorn aa on tta 
upward Jonrney every day gained lemcnlng tbe cbuco 
of a xata opening leads ud destroying the track 
Bvery march back lesaened the chuie of provlelona 
ruuing ihort befoie the bue waa tea bed lo tbo 
equipment (ould be lightened to fadltutc spend 
Paaiy therefore detai mined In eplto of tbe lecorde for 
Arcll iravol made on tho alvan e to try (o I ill 
the dally Jonrney on the return covering two of tta 
northward marchea on each march eontb ud mak 
Ing use of tho name Jglooa —tbe Iro bets made In 
camping— ud ao Having time at each halt This ho 
very neatly accomplished regularly tovenng flve 
outward marches In each three of the return Journey 
He WM singularly fortunate In escaping open leads 
in the he which had delayed tbe return of tbe sup- 
porting parties down to lat 8r deg /J m tha camp 
at the end of the tenth outward manh where a laad 
flve mllea wide wm enconntcred By good in k Bart 
Ictla trail wm found again at the other side and liy 
continued rapid irevellng Cape Columbia was reach 
ed on the ^Ird of April after fifteen marches Ibe 
RoomtsH wm rea ht I In two more marcbea ud 
found unharmed Neatly two months were spent In 
additional geodctli obaervatlons ud In bringing back 
remaining wppilea fr m the ontlylng coch x until ra 
Jnly 18lh the Ire wax eufflLlrotly open for the ship to 
be removed frmn her berth She fought her way 
aonth to tape Sabine by August 8th picked up 
Whitney and the etoree at Ktah tonlel from tha 
Jeaaie ud i leared from Cape York A isnxt 
86th and raaihed Indian Harbor bep 
tember Eth to send (be now biatorlr tale 
gram Stare ud Stripes nailed to Noitb 


irihg tta nail altitBde. 


BOW DOW HAoa au UTima oma 
YAnoaa 

So much doubt leema to bare boon u 
gendered In tbe public mind by a ceitaln 
portion ot tbe preto regarding the velldlty 
of Or Cooks oboeivetlons that it may not 
be amiss to dostrlta briefly tbe meihode 
which li^ common with every olher cx 
plorer be would necesMrIly sdopt In de 
termlnlng bis latitude The a tual detcrml 
nation ot latitude altbmgb It is one of the 
meet Important prarllral questlune In as- 
tronomy Is alM) one of the most elementary 
lor wblih resMO we fall to unilerstud 
why so mu h ado xbould have boon made 
For tbe purposes ( f sstronamlral meu ir» 
ment tbe celestial sphere Is divided as indl 
eated in I Ig 1 Assuming that ibc oboerv 
er Is placed at 0 his celestial horl/on wlU 
be K F 8 W The axis of the hMvens 
will be P p P being tbe elevated pole 
ud p the depressed pole / will be 
tbe lanith of (he obeerver and V hla 



ftp fUM* t «g aggtnt mi Mw aoMer aT Hs aa h Aatanmalaic tta altitada of eetaattal bedlea. 
MMT floMT MAM M» umwa eansTATim 
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nuilr The crett rlrcle BrBV wlU be fbt ebeerr 
n tlHUlel meridtu like ell irett elnlee peeelag 
II louKh the teIntUU poiee it bi u boor etrele w 
Ir le of decllneuon Tbe i‘lrele tOWD ie the eqal 
II tial (tbe (elMtlal equator) and tbe olrUe MZffS 
linrndl lUr to the meridian ia tbe prime vertiial 
r iiili a the hoilMn at K and Wr reapertiTaly the aaat 
ti I west pointa The north pole of tbe baareBa le 
I and le u arked by tbo Pole Star or North Star 
The latitude of any place on tbe earth la equal U 
■ he altitude of tbe elerated pole at that iriooe Hence 
ly nnaeurina tbe altitude of the lole Star the north 
Intlti le of a place above tla equatoi in directly ob- 
tained Thle followe from a cunelderation ot Fig > 

In whi h Pp le the earth a axle and BQ fha eqnator 
The llni H It tangent to the earth n aurtace at L la the 
I 01 lAtn an I tbe point f the ronlth of i Aaeome 
that the larth n axle and the line L P parallel to the 
0. rtb 1 axle to be both In lellnitely prolonged Becauee 
ot the Immenalty of the celeatlal epbere aa rompared 
with the earih thane two llnea will aenelbly meet at 
a lomn on point on the mirta e ot the celeatlal epbere 
and thle uanniiu point le the elevated pole To aa 
oheeiver 7 thU ilovatel pole will therefore Ho In the 
dliixtlm 7 P tiA r LH will be lU altitude (from 
* I lldlan geomelry we know that the angle ff/iS ia 
Cl lal to the englo P O Q and the angle / I P“ equal 
to roP Hence the angle P LU (tbe alUtude ci 
the polo) la equni to L 0 Q the obeervera latitude 
The latllude ot a plaia on tbe earth b aleo equal to 
the le linnilon ot tie xentth at that place The deoil 
nation of a body or p< Int le lb angular dietanoe from 
tbe I lane ot the aleatlal equator and heme POQ 
In rig i Ik the dec llnation ot the aenith or latitude of 
7 In I Ig ^ 

In order to al niate hie latitude the navigator or 
explorer troploya a eextant whith ie an Instrument by 
nieana of which the angular dletance between two 
V ail le obJecU an be measured Since Pole Star ob- 
Bcrvaiiina cannot always bo taken because the horboa 
Is not always visible al dusk ot at night time the navi 
gator la gracrally compelled to meeanre the suns alU 
ti d« and to use that aa the basis of latitude caltula 
tl na Aa shown In Hg 1 the sexUnt ie a sector of a 
cdrrle whose arc. measures 60 deg A movable radius 
I ailed tbe Index bar C T) revolves alMut the center 
ot the sector At Its lower extremity the bar carries 
a vernier D Al the upper extremity of the Index bar 
It a slivered minor < the surface of which Is per 
pindicular to the plane ot the Instrument Another 
glass A called the hoils n hlass Is ilgidly attached 
tt the trail of the Instrumeit the upper halt of 
which glass Is traosparei t and the lower halt silvered 
Ihe sue face of the horiron glass must also be per 
pendirnlar to the plane of the Instrument A tele- 
a ope 1 Is directed toward the horlson glass with lU 
optical axis parallel to the plane of the Instrument 
Two seU of colored glosses P and P are usually pro- 
vided for the piotectlon ot the eye when the sun ia 
observed The sextant ia construrtod on tho princi 
pie that the angle between tho first and last dire Hon 
of B ray which bos been reflected twice 1 1 the same 
plane Is equal to twice tho angle whl h the two re- 

fie ting surfaces make with each other 

Suppose that we wish to measure the an 
gular dIsUn e letween the sun A and some 
llstant ohje t B cn the horlson (Fig 4) 

Tho obje t B Is dislloitly visible at n in 
(ho telescope through the upper transparent 
halt of the horiron glass as. The object B 
Is so distant that the rays B < and B V 
coming from It may be regarded as eensl 
bly parulUl If at and (If are the posi 
Hons of lb Index glass and Index bar when 
both glasses art pan 11 I the ray B C will 
lie nfitet d by the two gl saes In a direction 
perallel to llseir and the observer whose 
oe Is at II will see both the dire t and the 
refie tel 1 1 age of B In eolnetdeme It the 
Index tar le moved to some new position 

II so tilt the iBV trem the sun A Is 
finally rell t I In the direction atO thM 
tbo obecivcr will set He direct Image of B 
end the relic ted Image of A In colnctdenos 
The angular distance between the two bod 
lee Is evidi i tly equal to the angle b^wsM 
tbe first and the last direction of tbe ray 

A t which sli gle la oq lal to twice tbe angle made by 
the two glasses \ Ith ca h other or twice the angle 

III It then se I now tbe point f CB tbe gradient 
■rc at which the In lex bar stands when the glaasea are 
parallel twice the llffercup between the reading ot 
that point and that of it o point I will be the angn 
iar dletauce of the two bodlca To avoid this doubling 
of tbe angle every halt degree on the arc Is marked 
as a whole di>gree 

Tbe mn le tbe bol) generally uead by navlgatoia 
to datermintog ielltn le fha time ot noon belog up 
piwxlamteiy known tbe observer begtne to maoanro 
tbs altltdcls of the lowei limb f the enn e few min 
Btm belbre toK** *Hid ontlnnes to measure it until 
^ gob ogMfifi to risb w dto* as it la called. Tha 


SetonttNo-AstottoSSk 

greatoto alUinde attatoed «gr tlto gv to tohto M 4ha 
martdlas alUtod# " ■' *“ 


for Oreenwteh (or tohshtogDctal 
with the hourly ebaagi 
tbe exact deoltoatloa at the 
Than the observers latitnde is ebtatoad becanae tbe 
Utltnde of the Observer equals tbe sanle aanitb dls- 
unoa plus tbe aoBs decUnatfon Thle Is epparsnt 
from a conalderatlen of Mg S ia wbUit tbe oireto 
A QBB Is tbe meridian Q and tha equator hbd Ow 


^bgHbtoi itr UkL* 
UK 

ottbegb^bBtf 



non and aide etoratloB oTOapt Ooiyto 


pole and 7 the senlth 9 / la the declination 
renitb or the Intltnde of tbe observer If tbe tun 
observed el s south of the senttb es It erpaaca I 
meridian than 7 s is He senlth distance end Q» 
declination which la known Then QB cqnala Q$ 
IB to other wordi the latitude equals the decUi 
tlcn ot the auu | lue Its senlth distance 
The handling of the sextant ia so slmpls a matt 
and the appHcatlun ot corrsetions to tta rsadinga 
eaoy that we tall to understand how anyone c 
aertouBly doubt Dr Owks eoeuracy 


«AR OOPTimtmABXT ahoflabb. 

Following close upon the great ezhlbiUoa of ilytog 
which was given recently at Rhelnu Capt B F Oody 
wbo baa been working for a number of yoan to the 
Inlpreets of the British government has met with 
complete succeea witb hie aeroplane and bos sue 
cceded in srccropllshlng a craes-country filgbt of one 
boor and tbreo mlnstea dutaUoa, to the oonrse of 



, be rttbtofi vrbeb to tiWJo M 

■ gamtont of tb* wtofis toto wls |h 

; too aampla&e to tos citfto «( , 

tog to a hef to w itol iMibs la gutoaHlIilbto 

megBi two veitkal nddera— qg* |b ttflgt sWsto toq 


Tha Oody b 

«M sUd Two ef the w . . 
to dismeter are ptaoed eUe by iUto l«to uadsB tWi 
front edge of tbe lower plaaa Wbfla torn thW oho Id 
loeatad to advanoe of the other two and at tbd totifv 
section ot two pairs of heavy todtoed nprigtoto e» 
teodtog downward from the rear tongttodtoal ef ihg 
upper plane and ffton beneeth the bed ot tbo motor 
respaoUvely Tbe former pair ef toedtoed npriqkts 
earrles emU for the aviator and bla paewnger tbe 
Utter seat being a toot or more ebovo tbe avietetto 
seat and last to front of a radiator oonsWIng ot leag 
thin tobea extonding upward to too tnmt odga ot too 
top Plano A atagto akid ontaoda baekwitfd from tod 
rear odgo of tbo lower plane on tbs center fOrewnd- 
aft Uno ot tbe mechtoe Most of the weIBbt at to* 
aenphuie ia cerried opon tb* two largo wboola pl awd 
benaoth its front edge Collod«prtog dunk absmtan 
BOTronod tbe nprlgbt roda Mctondtag from tbe agio ot 
tbaoo wboola to tbo lower Odge Ot thO front ptonn 
If toe maoblne tips downwerd In front whan rtmnteg 
Blong tbe groniid, toe weight la tnboa by toe 0*11 
wheel to front, while It It tlpe upward tbe ddd gt 
the ner toneba* the ground Thin gkld aino aetg aa n 
brake when alight^ Tbs uaa of the tn^ned np- 
righto extending out to front, and alao tli* ua* of 
bamboo to anpport tbe mddam m abea Capt Oody^ 
Mplaao aomowhat dmflar to omutmotloB to tfeal at 
bla fellow eountrymiB Mr Onrttoo. 

Tbe main plansa of Ciapt Codye mnohlae are It 
feet long by TU- feet to a 10to«ad«ft dlioetloa Tbv 
are epaoed • feet apart at tba center toto dletonee 
of tha gradneUy dimtolsbtog to S teat at tbe ends. Both 
planes are arched sUghtly to a tnusvento dtiecUon, 
the upper one being curved downward aomowhat more 
tlian too lower one to ordwr to bring it nearer to toe 
latter at tbe endi Tbe enda at both ptanea tooro* 
oror art almost flat altboudb toe other pans of tbe 
Btrfacae have the noual pariibOllo ourvo In uohlng 
tbeoe surfBcea downward Oapt Oody bos followed tbb 
idea of the Wright brotbera who claim that a BUgU 
downward ourvatate of the ends Of tbe planne to pro- 
ferabls to an npward curvatora ef tbem In the Jon* 
Bug” Uplaae of tbe Aerial Bzperimeiit Amoetotton U 
wiU be remembered that tbo upper plane bad He euda 
curved downward, while toe end* ot toe tower ptone 
xrere curved npw^ This arching of tba eurfOoea |n 
oppoalto dtreotlene wn xre believe tbe tdan Of lAent 
Belfridge and it waa fOnnd to work vary well 
Tbe wings of tbe boriaeotol rudder are alee arched 
■lightly ia a eiroltor nanaer to tbe main plaase Tboee 
are operated by a bortwmtal etoertog xrbeel monnted 



wbk-b be rege to a twWtl of sIwdc 400 teat eirriad a 
rhurcta euepio Odd travried altogether about 47 mtlee. 
This le toe drat dlgbt denunatratlen of any poeeuat 
wblob boa bees glvn to Jftigtoad and tbe fact Oat it 
baa beea apcoaipH*bril tor an Ameriena after psrria- 
teot oxporlmeaang pata aaotoer ariottoa igcaad to 
tho credit of too Daltod Utotaa, 

Oapt Oody baa taadt • tow mliior cbaafii to Itoi 
mocbln* alac* It Wna fthiatratod by aa to oar Igapa 
ef January SOto toot <toiar ameag tbsoo Pr to* dttvto- 
tog tbo atnitoaiutitoa h«rlioatB] rtddor ia ttoat of 
toe maebtoe toto two aptonto Ptewto o' «top*. pPMtf 
tide by aide tad tpraPfA an Oht ogn bp WiM bto 
gntoer or eepantoly naif tt apgtofto dtobetlutob 'rtl* 
dlrtalm at tba P arto^ fpUv toto dpa ftoto 9Bb 


Swaying tba wbool from loft to right «r 
vfte versa sets tbe wlnge of tbe borlnuital 
rudder so as to rWit tbe macblno wben ft 
tipn while tnmlag tbe wheel movea Ole 
vertical mddort to frrat and behind and aUs 
taellnee the wtof* of toe bhrlioBtel rnddw 
■Ugbtly in eppoelto dfroctloaa la ardor to tip 
tbo mncblM downward bn It mnkaa a tsMl 
puehlng forward the atearing wbeei or polK 
I toe two wttga ot 


to direct tbe maebtoa in either ot tbeaa two 
dlrecthms Oapt Oody baa alao ptorUpS 
tor auxiliary bala ncte f Ptonsa at tba a*^ 
of tbo main pumao. Ttitm can b* guaehdp 
to tbo upri^u btof way batweoa too ptoa to . 
It they are found neceniy^ ip ordar to tip 
toe maoUna to moklnp abrapt tark* PM 
toveator Ma otto pmMgd fet warptoB Pto 
matt BUrttcuatt ho dads tWdMtopPtoy |t» 
to* employad a Byatgai dt kMptM ton wtoi 
aitoaaiotu of Ipm kiup to* aa»k ttato Stot 

) man irniag Utto «tto w^bp Ibis 

SNBtod ItltwaatpaadtWtad^WtodatiMM 

properly ty baoUap tt dawn *Sd wpfpBtf ttp WMf 
extaariaab ot tim npkta bto ttoaAtt Ptoito fw p|d|£ 
died 

Tbeptotorplastof tWoadyw___, _ 
of aa Po^Itodor fl M PTv Ultottto aiptoP q 

donMptog aboai tt 

top h a tt too Id t kwtoito 
mils tt too yaar tt baa) 
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A tot tiMlas auahftM taps m rmaam u« 

VOU aw M wMly tW49 o ptao* of flat itool and 
tirftsMkttiaaoroM^UMaal tawttuwlr Iron can bo 
^ IMfl* » Vtoro or Mook Of aimrt H x ^ iaoh, aad 
«rt o4t tva lansvhi ot ( taobaa ouk. N«ar Uu ond at 

'B '’ r~ 

A SAMT tAT wnmot. 

tbol* |ri«DW and aboat 1 looh apart drill two boloi, 
U^taUOk tap MIm fat on* and plaaranco ItolM la tho 
otMr Ooatrnnr botwaan tba liolM fllo Vabap«l 
CMoma abMt 1/16 hicti ioot Tap out tho holaa and 
■pawn Mo tho partp oatag round lioad acrowa of li Inch 
laagth Tho aada ot tbo Wraocta ahoald be rounded fOr 
roaTaaient handHag Tbe dlateaakma herein glren ran 
of ootraa be rarlod at win An; alae from the amalleat 
to ttw largeat oaa be made In tbia war 



ot prwArIng table alnip la ti 


Sirup tor oannlog la 
l« bp one of theae metbotU 


AuMvIca*! 


flag adga^ M A batter (eel to naa Tbaai 


woork D 


BBan holta nro bored throngb It tw boleo langr be 
boned bp ntoana of a redAot wire 

If a fanaM be aabatltotad (or the ArgOAd ohlmneg, 
tbe large corii C mar bo dJapenaed with and It a 
bottle to naed haTlng a neck (bat wUl admit the 
Argaad ehUnnera loot orfandrical tube bnt not Itt 
fnnnet^bapad baae no oork need be uaed with the 
Chlmaer either but the oao of a rork la preterred 
an It pretonta the dnat (nun getting In and keepe tbe 
water la the ctrup Irom aTaporattng In uae the parte 
are ananmbled an abowa In tbe drawing and pore 
grnnntoted engar to ponred into tha ohlmnor until tbe 
tuba part to dlled Over thto filtered natar to pourad 
and the top to then covered to exrludo dnat 

Inunodiatelr tbo manutaiture of aimp beglna Pho 
proceaa ninat not bo bnrried Tbo rata at whlrh tbo 
alnip dropa Into the bottle moat be regulated (i) the 
■IM ot the hole throngb tho rork D atoo the thUkneaa 
of tho cotton B and tho denettr It to parked home 
agalnat tha cork It tbo simp ii made too rapid)/ 
it dropa down dlintod By regntoting the filter tbe 
control of manntnoture la aaeured Kilter paper ot 
aultable texture (or filtering eimpa may be lubotltuted 
tor tho cotton a rapid tutor paper and cotton would 
make an Ideal etralner to clarify the liquid aa It forma 
and oaoke to eorape 

Tho elnip made by filtration — es a rbomtot would 
call tho proceaa— baa a taate of rock candy By eua- 
pending tbreada In the eltup cryetale ot augur wtif 
grow upon them popularly known ae rock lanilv 
Thoao cryatato by the way are better than ordinary 
augnr to iweetM a teacup in the opinion of eome con 
nolmeura Aa a medium In whirb to preoeive iber 
rtee peerhei plume In tact any whole fruit to uue 
when aervlng llqnora It to Immnuaurably auperlor to 
holled alrup Cherriea hard rooked and auapended 
In It may be Inoaaed in aolld cryetale ot rook randy 
WUh thought and ingenuity many noveltlea may be 
devtoed with It aa one ot tho ingredlenta 


Bngar when pnt in boiling water or In cold water 
that to ratoed to tho boning point oeema to lone Ita 
MUM* flavor tho reonlUng atrup to frequently 
ntnUMd, rather tnfaitly yellawtoh or blutoh aoeordlng 
to tho oompoBlUan of tbo voooil In which It to pro 
Itorad Tbto otaln may ho duo to the rhemical ealta 
ha tho water, which are mada active to oolor augar by 
being nhlootod to boat or tho atain omnee tram tbo 
tinned or gtonad material ot the veeael given ott when 
hot In tbe preeenoe of wntar and augar It may ot 
oouno originate (ram the chemical rearilone ael up 
in tho wator only when the water to In veeeeto of cer 


wboro n ntaln In the nirnp cannot ho dotortod there 
will nlwnyi bo fonnd a giitty aediment In the etrup 
pltrhor nitor cbollng Thto in dnO to the Impurities 

Thore to anethor and better method ot making elrnp 
than bgr tha old ot heat It to tbo oold preoom By thto 
■fanplo method Bw elrnp reeultlng hae a body that 
la ot cryotal purity free tram etaln and with the nodi 
moot flltorod out And what to ot more Importance, 
porhapo to one who haa a dtaceralng pntoto the elrnp 



by tha apMIratlon of heat 
bewever moderately 
My father wan a dniggtot 
and rhemtot of near thirty 
yearf* praotlco Be began to 
mkho all hto elrnpa vary early 
In hie career and obtained 
quite a rapntatlcm amoeg 
^urWclaps In bie locality tor 
the qnaUty of them 1 have 
dopletad his method which 
makeg the elrnp and llltern 
It nit in one operation natog 
laMead of the cbertitoti ap> 
paintua, each aitlotoa aa b1 
BMBt aox hooaawUo can find 


The pnitn raqatred In thto 
benMHaAda «nNu«tns are n 
hntde A «C Aboat n quart or 


legMi eUntofi^ M two oarka,. 

OBfA Adcf A Ml Of eotton 
J|.lo(Atttor Atoriwmoathod. 
ktMvfpnrnWntongtogt 
y fitted fa> It 




paper taking care the! Ibero to plenty of the plneter 
between tho paper and tbe pipe or rod Plere the 
roll between blocke of wood bavlug a hollow face 
and clamp firmly In an oidinary bench vise If upon 
recMVlng the paper tbe plaster to found to adhere 
to tho pipe Ip hard oaken do not try to eciape It off 
but waMi the pipe In clean water nhich will looaen 
tbe plaator and leavo thomurface In.a perfect condl 
ttoa Another method to to place the pipe between 
pleees of toad tprlaktad with plaster and uao a pipe 
vino tar a elamp. 


TUraABT WAni TO filODfi mniH. 

A qirlng to moat apt to break In tha renter aa In 
rtf. ] Tke apMng ollpa A A will probably hold it to- 
iother after a (aablon but tbe ends will lag and pul 
A dasgeraflu etrain on tho clips A hard wood board 
a, ttm 1 laoh to t Inrhea thick ahould bo procured 



and tho olden trimmed down so that It win bo ahotfi 
S Inohao wMo la the center and 6 or 3 Inehen wide at 
tho anda DHve nolle CO In the euda of tbe board 
Jtok op the frame of the car to Uko the weight off 
the igring put the center ot tbe board on tha rubber 
bumper O oi If there to no bumper ou a lultabto 
block of wood aad bind ihc euda down tightly to tbo 
spring with leather atrape oi clotheallne 
In case the breakege le toward one end a block B 
Klg I ahould be nailed to tbs board over the breab 
The remainder of the opeiatlon la aubtlaoUally u 



ng * -UTAnm a wax at on m ot tbx 

■raixo 


■bowo In Klg 1 When clothesline te need the wluU 
Ing ahould itait at the end of tbe board the short end 
of tbe rope being t nl In a single knot and led along 
the board and covered by the eubeequeut tuini 


mPLi lAnxxD xiAifxm 

A simple tapcrcl reamer for fitting a piopoller 
wheel to a shaft Ifaal might bare au odd latter may be 
made out of a to igh plcco of hi koij (urned In a lathe 
(c Ihe mime lapcir and al/e of the shaft Leave a 
wtuare end on the hickory piece ae ehowu In the IMos- 
tration Cut a quar 



ed with a B rew 

driver to slightly adjust 11 e taper anil make i perfect 
fit Uae a fair alee t monkey wren h In r tiding tbe 
nanir The writer fitted n propeller wheel lu a few 
minutes with this devi c 


A OXIAP LAV? IHXOITAT 


A lamp rhtoiilal In sci tllniev reqiilii 1 fni expert 
UKutal puiposee witii rc eptulee fer tin Isnipv aie 
not available Where they ore watched Hulfirlenlly to 
nvold any danger from fire I dlaon Itaac lainpa may be 
held lu place by nail* theicby oveiionnng (lie need 
of seceptaclee The lUuslralinn ehowa auch an ar 
langenieut in whlrh a lami Is 



tug broken The lamps are In BXOirtAAU 
eerted by pnebtng them down 
ward between Ihe nails A and r and sc i owing thei 
up until ontart le made with the nail B Notl i 
that with certain connectinna a abort-* In ult will r 
anit If Ihe ahell of the biuie touch lli wul H il il 
name time that It loucbea 0 
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iFire Insurance Rates Too Hip? 
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Doubtiess. But the rate simply measures the fire loss as 
a hermometer <ioes the temperature. Rates in America are 
ten times hi^r ttian in some parts of Europe, but— in 1908 
flie fire loss in America was 238 MUlioiw of DoDan. Thu 
avxmous waste was laigely preventable. Slipshod methods 
of consbuction and criminal carelessness in the use of property 
bring about thu terrible fire loss. It is any wonder fire rates 
are Hgh m America? 

Do you want to help reduce the fire cost and fire insur- 
ance rates? THE HARTFORD FIRE INSURANCE COMPANY 
has publi^red a book on this subject which contains chapters 
for the Householder, the Merchant and the Manufacturer. It 
tells each how to reduce the chaiKO of fire in hu particular 
clt«s of property. If all property owners would follow the 
suggestions of this book the Ure waste would be lessened and 
file insurance rates would be greatly reduced. The book also 
gives vakiable advice as to how insurance should be wntten 
and teds in simple language common errors to avoid This 
book may save you ttimisands of dollais and much trouble, 
no matter m what company you 
are vuured. It is free. 

5end for it at once. 


IW HARTFORD HRE INSURANCE 
COMPANY 
HAKTrORO. CONN. 


Imayouf Book “Bm P itiwiiSon Mid ni^. 
" advoitod In The SaenOic Amariun. 
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The Most Magnificent, Scholarly, Original, Practical 
System of Reference in Existence 

THE AMERICANA 

Published Under the Editorial Supervision of 

ICe SCIENTIFIC AMERICAN 

The AMERICANA, while American in its con- 
struction, is international and world- wide in its scope. 

The AMERICANA is the onlyowt. which presents 
a development of every department of knowledge. 

The AMERICANA contains thousands of strik- 
ingly beautiful colored plates and photogravures which 
embellish and illustrate the text. 


I 'AK.EN all in all we kave no kesitation in saying 
tkat tkia ^reat Amencan production, in tke extent and 
uaefiilnew of its contents, in its tecknical arrangement, in 
its original conception and krilliant performance, is witk- 
out a peer." — Review of Reviewi. 





Some idea of the magnitude of this work may be gained from the fact that it 
required an invMtment of more than # 1 , 500,000 to produce it. 

Over Two Thousand Special Contributors 

Compniing the greatest living Amencan and European scholars and authonties 


CDCir IIM RFIIIIF^T 

I lice lira ndlllkW I Mea of the vn»t interest 
■ wnm — ^ anduDinenflentilityof tho 

AnmcANA, or of its ezcepUouI vahie and snmptnou appearucs Let os sond you therefore 
a handsome IgO^paf* book oontaininK sped m a o pafee, maps, full^paae plates, duo- 
tomes, color pUtes, and tast lUnstratkins, with portraKs of cdolwitios, full page phuto- 
gmpUo plates of the most mterostfaic and up-to.data suldects^Tlie Amencana bemt 
the boat ilwlimtad of aO rofa r oaca works With the object of making the AiiEhiCANA 
VdoUy and widely known, befrae the work m the hsade of dealers for general dwtn- 

botioii, w« wOI aeoept orders direct at a large redaction from the estabUsbed pnee Those in- 
tonstei an raqnastsd to appUeatioii immediately The work h sold ezclusirely in con- 
Motkm wllk tin SCIENTIFIC AMERICAN, and cannot bo otherwise obtsmed. 
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Tha IdUor U iloiyi (lid In rcndra for iiioiliialuiii llliiMnlKl irticlM 
OB Hbjuutl of Unuly Intrmt. If Uil iduilnimphl in a/iorii, lliu anli m 



TSX “WAU" or A> AUtOriAIH. 

Tlioae of our readen who have eat In a raclnx "hell 
or atood at tha wheel of a raclni jarht will remember 
how troublmome la the "wake of a rompelltiir 
whether It takea tha form of the waah of bla a< ulle or 
of the dlaturbanre of tha air ai It aweeim from the 
teach of the maltiaall of a waatherly yacht that la 
eatlnff oat to windward aome dialance ahead In 
the caaa of two rating yachta that are thraahing It 
out on the aame tack In a atrunia to windward 
there la a certain relative poaltloo of the two In 
which the dleturbence of the air rauoed by Ita paiw- 
age over tha aalla of the lending yatbl will prove ex 
eeedingly troubleaooia to the eecond boat eapeclally 
If (he be but a few lengtha aatem and salting close to 
the wale of the other When thia occura. there la 
nothing for It but to put about on the other tack aud 
ao get clear of the Interferem e 

With tha rapid development of met hanli al flight, the 
remarkable extent of which woe shown eo clearly In 
tha recant brilliant parfonnanres at Rhetma It has be- 
come evident that the wash, or Interterenre which 
la Inconvenient to a sailing yacht, may boconie post 
lively dlaaatroua to that yacht of the air the aero- 
plane It was not until the Hhclnia conleeta that an 
opportunity was presented to determine the elfecl of 
one aeroplane upon another whan In muetlog or over 
taking they passed In rather close proximity It la 
qnita possible that Ihe question of Interforcnco hod 
never occurred to the avlatom at Rhelmi, but It is 
certainly a surprising fact that the existence of such 
Interference and Its evidently serious character os 
shown when several machines were In the air at ouee 
Should not have excited more attention both at tho 
time and In subsequent export discussions of tho 
Rhelma con testa 

When suih a large body as an aeroplane spreading 
several hundred square feet of surface and wolglilug 
from a quarter to half n ton la driven at fifty miles 
an hour by propellers that are revolving nl from 1 000 
to 1 100 revolutions per minute It Is certain to leave 
lb Its wake a coniplliated series of aerial irosa cur 
rants, whirlpools, and vortices Now, Judging from 
tha description of eyewll nesses of the Rhelma races, 
the behavior of Ihe aeroplanes when they swept Into 
imther cloae proximity to one another. Indicates that 
thase arllflrinlly-crealeil wind storms were present and 
that they seriously affotled the equilibrium of any 
aeroplane that came within their Influence The 
"wash" from propellers, driven as In the case of Ule- 
rlot’s monoplane by un SO-horso-power engine and the 
air waves set up by Ihe imseage of his planes must be 
very aeiious Indeoil lerUlnly the air will not regain 
Ita equilibrium until long after the machine has 
swept by 

T»o notable Instances of this Interference occurred 
whan several aeroplanes were In the air together Dur 
Ing one race when b'ariiian was rapidly overhauling 
/OltponanU who were flying nl the same level, he en 
tgniiftarsd the wash of the machines and his own 
aaroplana was thrown into rather violent osi Illation 
Bafor* ha could pass It was necessary to make a aide 
detour to the right or left or awing up to a higher 
lavaj Into mdlatnrbad air nn another oiiaslon when 
Lapkin flylag high overtook a competitor who was 
travsllng at a lower level It was noticed that bis 
OWD gswoplone nskda g sudden dive, as though drawn 


downward by the aitctJOD of the machine below him 

Wa attach no littia Importance to a question which 
mimt become Incnaalugly serlmui as tha number of 
flying machines la mnlUplIed, and the flsvorlte Ilnaa 
of travel become ptmulous with these mechanical birda 
of the air ‘ Leeway," as tha asllon call It, will be- 
come even more naceaaary to the air yacht than It 
la now to the aallfng yacht Woe lo the aviator 
who, flying low with scant claaranra between him- 
self and the ground la overtaken by aoma aeronau- 
tlial acorcher who sweeps up from behind, and with 
the characterlatii snort of triumph whirls onward giv 
Ing him his aerial dust. Happy for him It ha recover 
Ms rndely-dlsturbcd equilibrium at tha expanss of a 
broken wing and not of a broken neck Perhaps after 
all we have been a little too ‘ prevlons" In felicitating 
ourselves u|ion the unlimited room that will be af 
ftrded for flight through the air, evidently the clesp 
auie demanded by our slxty-mlle«n-hour aeroplane 
must be meoaured by mmethlng tar wldar than the 
alretch from tip to tip of the planus or the length 
from head to toll 

THI RtTinUI OF XAUIT’O OOni 

The anoounienunt by Prof Max Wolf that he has 
discovered Halleys comet will be received with In 
terest and w Ith snrprlee by every astronomer through 
out Ihe world — with Interest boeaiise not a little credit 
redoiinda to the Heidelberg aolrunouier, when It Is 
considered bun much tula honor haa been coveted, 
and with eurprlse because the blatoric comet has mods 
Its iippcaranru nearly four months before It was cx 

Halley's comet Is unique because It was the first 
celeatlal body of Its kind which was mathematically 
subjugated to the law of gravitation unit because Ita 
history Is to a largo extent tho history of astronomy 
In a comet was observed by Newton, Halley 

and others On examining the elrtumstoncoe of Ita 
motion, Kilmuiid Halley who was Newton a Intimate 
friend and who did perhaps more than any other 
aalrououu r of hta day to popularise the Idea of gravlta 
lion tomputed Us orbit on the supiiotILlon that It 
was parabolli ('omparing bla rvanita with the ob- 
servations of previoiiB comeU for wbleb purpose It 
was noiessary to ealcnlole their orblu from the neces- 
si rlly imperfeet meaanrements of earlier times, ho 
found that In li>.tl and 1607 comeU bad appeared 
whkh followed en nesriy the same path that be van 
turod to asMrt Ita Identity with them and to pre- 
dict Its return within a period of about 76 years. 
Knowing that he wonid not live to wltnesa the event 
beeauae of his advaueed age be left a plea for recog 
nlllon which reeds Wherefore If It should return 
according to our preilirtlons about the year 176H Im 
partial poaterlly will net refuse to ackoowledge that 
this was Aral discovered by an Lngllsbmao 

In tha year 1768 the Krencb astronomer Clalraut 
look up the task of computing the perturbstlona which 
the comet would probably have experienced since Its 
last appearance hecRUse of the Influenie of the two 
great planeta, Jupiter and Saturn An extremely Is- 
borloua calculation showed that the comet would have 
been retarded about lUO days by Saturn and about 
618 dnys by Jupiter, and accordingly be announced 
to the Academy of Seteni’ea near Iho end of the year 
1758 that the comet might bo expected to pass its 
perihelion about April I8lh of the followlug year and 
that owing lo various defects In this calculation, there 
might be an error of a month either way The comet 
was aitually dlwovered by an amateur George Pal 
Itxsch, un t'hrlstmas day 1768 thereby Juatlfylng Hal 
ley a brilliant conjecture adding o now member to the 
Bolar syelem and raising the hope (to be later amply 
fulfllled) that In other r»a»a also the motions of com 
uts might be reduced lo rnla Thun at one fell stroke 
the dreadful divlolty that once hedged a lomet the 
bodge of pestllcnee of war, and of dealb, was swept 
oalde for all time 

Since Clalraut B dsy Halley's comet bos been made 
the subjei I of much mstberoatical Inquiry The 
Krench nalronomer Pontdroulant carried tho calcula- 
tion of the perturbations back to 1631 and recently 
Heaara. Cowell and Orommelln of Greenwich have 
traced the comet bock beyond the Christian era The 
result of these lomputatlona baa been to prove that 
Halley a comet undoubtedly appeared In 1066, and waa 
promptly regarded by William the (kinquuror u on 
omen of victory for bis Shigllih invaalon, and that It 
Is the aame which la depicted on the Bayeux tapestry 
In 1378 and 1166 It appeared again Constantinople 
I. as besieged by the Tnika In 1466, and the comet was 
ngxrded hy the Mobammedana as a tavovabte sign 
because of the cresrent-ahaped talL Christendom was 
so alarmed at the almnltaneous apparition of the Turk 
and the comet that a Papal Bull was promulgated 
against both In a measure, therefore, tbe history of 
Ifalley ■ comet Is the history of rlvHIxatlon. 

The problem of predicting tbe return of neh a body 
as Hsiley s comet is one of considerable dMBcuIty If 
tbe sun and comet alone existed In space, the path of 
the eomot could be detenblned tasOy Thera are alas 


ptaneu to lio coutgMrgi 
perturkhw etsot * 

So vartatila an tke taaluna of the eptnet, that Ip aU, 
the raeorded instanoew of Its y4|tqni the dosertpHoiga 
never quite tally In 1066 It crantod nnlvanal dragS' 
throoghent Bnrope In 1146, nccordlng to the CbthsOtk 
It bad a taU 10 dagieea long In IIM It Is woken o( 
as a flne star of the flrat magnitude with a largo IMI. 
In 1456 It occupied n space nearly 70 degreeu In length, 
and epnad terror thronghont Enropo daring the month 
In which It wne vlelble On tbe other bond. In Ittl 
and 1607 It doea not appear to have been eo oon- 
epli-uona; for Its tall woe only 7 degreea long. In 166t 
tbe comet attracted little attention except among 
astronomere, tbe toll being 18 to 16 degree# long. Thle 
apparent waning of the comet led to the fear that In 
1768, the year of Ito flrat pradloted return. It might be 
M faint os not to be visible at all In troth, the tall 
was not visible nntll otter perihelion, and was than 
Inconspicuous because at Ita brightest It was Men 
against bright twilight In 1886 the comet wai vlalble 
to the naked eye during tbe whole of October, and Its 
tell varied from 20 to 30 degrees in length Bo marked 
have been the fluctuations, that Ihera la oome quas- 
ticn whether tbe comet will be as magnlflcent In 1610 
a' It waa In 1546 or whether It wdll be oa tnalgnlfl- 
cant aa It was In 1607 

Halleys romet never reappears with alack like 
regularity The change In period frmn one ravolii- 
(lon to the next In some cases baa amountad to more 
than two year*. Tbe longest revolution so far re- 
conlMl was that from 1232 to 1301—70 years and 8 
months Tbe shorteet round Is the one now being no- 
compllshed In a little lesa than 76 years and 6 6 
Dionlba This extreme range of over four years in 
the orbital period renders neceaaary tbe moat careful 
and laborloiu calculation of the eflset of the nttrao- 
tlon of sll the planets upon Iba comet It Is Indsed 
marvelous that msltaemstlcisns have come ao near lo 
predicting tbe exact dale of perihelion at previous 
appearances. The best calculation hitherto mode was 
that of PontOcoulant, who was only two days out of 
tbe way, an arhlevcment which la not likely to be ont- 
dime by mathematlclana of our time In 1864 Pontd- 
coulant publtahed the results of hla calcolatlon of the 
prusvnt return and plscod It early In May lOlO a re- 
lult with which the observations of Cowell and Cram 
melln ogree. Their reservation that poMibly the comet 
niay be at perihelion a few weeks sooner Is amply 
jUBilfled by Woirs early discovery At present the 
comet la shoot 250 000,000 miles away from the earth 
At the beginning of November Its distance should be 
not more than 166 000 000 miles 

It Is certain that If May 10, 1610, Is tbe date of perl 
hellon the comet will be disappointingly near tbe sun 
so that the solar glaro will rob It of Its principal 
glorlea. 


THI BU)n FATZn OAflS. 

The decision whlih baa been handed down In tbe 
Viilted Statea Circuit Court upholding the Balden pat- 
ent will be received with mingled eiirprlae and dIsap- 
pnlntment We are probably safe In stating that 
few intent las yers evsr believed In the validity of the 
patent If the defendants carry out their Intention 
of appealing. It la not tmpowlble that the derision will 
bo reversed 

The Balden patent was granted on November 6th 
1895, lo George B Belden Originally flled on May 8th 
1879, Ita Anal allowance was postponed until the birth 
of tbe automobile Industry by delaying the filing of 
amendments The chief claim In leaue wai "the com 
bliiafion with a road locomotive, provided with suit 
able running gear, Including m propelling wheel and 
steering mechanism, of a liquid hydrocarbon gsa en- 
gine of tho comproe a lop type, oomprlslng ima or more 
cyllndera, with snltable tael receptacle, a power shaft 
ccnnectsd with and arranged to run faster than tbe 
propelling wheel, an Intermediate clutofa or dlaeonnoet 
Ing device, and a suitable carriage body adapted to tbe 
conveyance of peraons or goods, snbaUntlally as de- 
scribed'' In other words, Goorge Beldan claimed all 
of the tnentlal featurae of a modern nutomobUe 
Every one of tbe feetures embodied In thia claim waa 
Individually old It they were patentable In eomblna- 
tlon ae a road osniaga, waa a new result prodnoedT 
We doubt It The Internal-combustion nqotor was 
known before Selden’s day Bo were power shnfta 
connected with end amnged ^ run faster than tbe 
shells or wheels which they propelled Bo were lnte^ 
mediate clhtches or disconnecting drvloes between 
abatis rnnuJng at diflerent veeds. 

Tbns far, the patqnt has consomed nine yeen of 
litigation, atmoot halt a million doUan, and 60,000 tmiM 
of taatlmony to provide metarlol upon which to hoae a 
dlaappolntlng dOdalon Tbe Belden patent eaplraa op 
November 6th, 1*12 It may be doabtad whether Ita 
validity «1II be flsally nettled before It expires, U an 


That the jMtent waa i 

bile IndnadT la doe targely tp Ibe fpet tkat It wu 
cbeapsr to pay (be nilkbt *«F«ty V,,# ' 

owura tibik to rnmtMt, fu 
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SNQlNUlUMa 

p mmm tlut wil«w tli« mw eruHiiU* In^Mtrr 
MmvU tnato ft Mg dcgaantf Umn U a peailbimr of aa 
ftTorprodWtlon of calolna oarbldo. It li Mtlmttad UuU 
tkft Toorly danand ii 1K,0M ton*. AooordlDf to lir 
ntftntl, the Froncli outpnt lut jroor wu M ODO tona aa 
agalaat a mazlamm capaeitr of 60,000 tona H« eitl- 
lhatad that tbo carUdo fftotortaa of tha world bavo an 
■ggrofato of 167,000 boiaoiMwar 

Aocoa dl ag to ofllctal Canadian mllwBjr atatlatlcs for 
tbo 7 «ar 1607, tbo United Btatei has a population of 
861 for encb mito of railway, and Canada 889 Franco 
has 1,690 for aaob mile of railway, and the United 
Kingdom 1,881 In India there are 10 119 people for 
each mile o< railroad. In the United Rtatea there are 
ItJl aqaare miles of territory for each mile of rail- 
way, In Canada 1618 aqaare miles. In the United 
Kingdom 6 89 square miles, and In France 8 46 square 
miles for each mile of railway 

The proposed Forth and Clyde Canal has been i rltL 
cised In the House of Commons on the ground that Its 
cost of 180,000 000 will be out of all proportion to Its 
subsequent Tslue Admiral Campbell Is reply lays 
emphasis upon Its great atrateglr value os affording a 
quick means of transit of warships from the North 
Bea to the Atlantic and oire oerso In view of the 
recent construction of a powerful naval base on tha 
Firth of Forth the Importance of such a canal oulslde 

of Its commercial value has been greatly Increased 

la view of hla dasalc experiments of twenty years 

ngo and his construction of a gigantli aeroplane tha 

announcement that Sir Hiram Maxim has built a new 
biplane cannot fall to arouse miuh Interest In the 
world of aeronautics. The moat valuable feature of 
hls work was the determination of the heel form of 
propeller by means of a whirling arm Outside of the 
feet that hla new motor (which, together with the rest 
of the machine has been built by Messrs Vickers Sons 
* Maxim) Is extremely light In propoKloii to Its 
power no parllcnlara regarding the machine have been 
made publlr 

Tht proposed method of driving shlpa by the com 
b'natlon of steam turbine and motora, which at Brat 
was received rather loldly la now beginning to receive 
the attention to which we consider It to be well en 
tilled In a recent dleruaalon of the subject In Caa- 
sler a Msgaxlne the advantages of the system for cargo 
boats are stated aa follows More cargo can be car 
red, coal consumpllon la less there la greater pro- 
peller efflilency In umgh weather and leas propeller 
racing, and the vessel Is not tolalty disabled If the 
rudder or a propoller shaft Is disabled The dlsudvun 
tagee are that the Brat loat of the ship ts greater and 
tliat g more aklllful staff Is required 

At the rseant meeting of the British Association for 
the Advancement of Science at Winnipeg Intereetlng 
papers were read by Sir John Thnmycroft on 'Hydro- 
planes or Bhlramera ’ by Mr C B Smith on The City 
Hydro-Electric Plant” of Winnipeg, by IJeut-Ool W 
F Anderson, Chief Engineer of tha Deparlnienl of 
Marine on Improvements In the Navigation of the St 
Lawrence’ , and by CoL O W Qoethala chief engl 
near and chairman of the Isthmian Canal Commlsalon 
on "Engineering and Construction Features of the 
Panama Canal ” The latter was oonaldered the most 
Important paper and will appear In full In the Asso- 
ciation a Proceedings, only one paper In each section 
sc appearing 

Two of the largest llghlem afloat have rm unity been 
launthed by Mean. Runnie of Qreenwlch Fiigland 
They are entirely constructed of steel, 118 feet long 
SO feet beam, and 11 feet B Inches deep wllb a draft 
when lifting 500 tons of 10 feet They are divided 
for 66 feet of their length by a well on either aide of 
which are six separate watertight compartments any 
or all of which can be qnlckly flooded for balancing, 
while they may be expedltlonsly cleared by a powerful 
staam pomp. Tha qiwrtera for captain and crew are 
ferward, and holler and engine room aft The lighters 
baVa been built to the ordor of the Mersey Dock and 
Harbor Board, and are Intendad primarily for railing 
eunken veasela and similar objectg 

Tha MetrepoUtoft District Railway of London and 
Its aasoclated nndergronnd linos are snbjected to a 
dgatrnctlvo wsar of the rails which was not present In 
the days of steam operation One form of this wear 
U known oa “battering,” which reeulte In hollowe 
that develop at dlatancea of from two to three fMt 
apart It la generally found on the Inner rail en 
onrvos. Corrngatloa la a well-knewn phenonenon en 
aloctrlo roads and oensUtaten one of the moat pnxsUng 
tatqres of rati wear nndor alaetrlc traction This Iron- 
bla tg no doubt Inrgeir duo to the Biot that part of tha 
Wiltfit of the moton le cacrled directly on the axlgg 
wlthont the latervnntlon of aprlagi and that the centar 
or grtTlty oC til* motor car la mneh tower than that 
. of tho itoam tohonetlre, A partial yamedy has bean 
Inpd In the BW of high ant^ ndllC wlH^ show ga 
hfiwOMid wo of atomt ts P« otort poor fsfli of Urn 


SLECTBICITY. 

An etootrolytlo proccos for the produeUon of bleach* 
Inj; solution U used by the Amazon KnlUIng Mills of 
Muskagon, Mich., by which the cost of bleaching Is 
said to be leas and the results obtained much more 
uniform 

Japan la falling in with the general movement for 
the electrlflcatlon of rallwaya and the HachloJI Kafii 
Ilna of the Japanese middle district railway la to be 
sasetrlfled Fifteen motor i-ara have already been or- 
dered from the Osaka Railway Can-lags Company 

flta Oanadloa Department of tha Interior has re- 
cently been estimating the avnllnblo water power of 
Dominion itreomo, and concludes that there la over 

twenty ilx million hone-power In accessible localities. 

of which only half a million has been hitherto dcvcl 
opod Tho largest iiower Is on the MamlUon River In 
Labrador where 9 ooo.noo horse-power Is available, the 
Canadian part of Niagara Falls coming second. 

n>a illaotiloal World hae an InteresUiig dlMusslon 
of Prof Hurkas article on the price of electric seev 
Ice It U pointed out that on an aunt of the diffltuUy 
of cheaply storing electrical energy the consumpllon 
of any indlvIdiiRl user la as Important a factor In the 
coat of serving him aa the operating cost, anil that It 
la therofure reasonable tor some aort of ilBiiillDg 
charge based on hie estimated or measured demand to 
bo made In addition to a aervlce charge based on opir 
attng coaL 

Moohlaaiy aggregating lOOOd horse-power and oilier 

equipment to the total value of $400 ooo la now on Its 

way to Dawson City where Klondike mining opera- 
tions are expected to be faellltatnl by the provision 
of electrlr power An Fngllsh eompnny bos taken over 
tlie preaent power station the onl> coal mine In the 
ilialrUt and the local IcU phono ayatam Water |>owcr 
Ij avallatile for port of the year but la compllutcd by 
floods at ono season and drought at another The 
present power plant uaea wood fuel largely the loeal 
supply of whlih Is iMM-otnlng exhausted and ronnlder 
abifl economies arc expected from use of coal scruen 
logs hitherto wasted at the new comtiany s power 
heuee whUb will be cnvteil at iheir mine 

Tha olty of Otnagow Bcotinnd whose rtaord for on 
efliclont and etononilcal munlcliial trnmway aysteiu Is 
well known has alao a remarkably well-condni ted 
electric light and power supply dejiartraunl aiiordlng 
to flgnrea recently received for the past vears work 
Irg In spito of a deirease In Im-ome of IIKlMtO duo 
to reduced charges tor turreiit Incroaslng use of oio 
nomlcnl metallic filament lamp and general trade do 
prosslon an actual Im reaso In ovnllahlo profit bolnm e 
of 114 000 has been made The nggregnto horse-power 
sold la BOIOO MU Increase of 6 000 over the previous 
year and 1212 new cnnHiimera have been added 
Eighteen million units out of thirty threw sold were 
for power piirposea bringing In on (lie average I'aj 

Tbo asperimenta, which w« descrilied about a >oar 
ago with B|iparnlua for tho deatriictlon of harmful 
liiotha hy mc-aiis of a lomblimllon of electric light and 
a suction blower hove been repented with greui sin 
ceas at Ztttau In flerinany 1 he Is am from a scan li 
light meiunled on the roof of the iiiunlilpal eloetrh 
plant la playeil upon the forest several miles distant 
sad the moths come fluttering up tin beam In swarms 
to where the intake of a powcifeil snrllnn blower Is 
concealed below moaecd arc lompa The moths are 
drawn In by the aucilon and oxbaiuled Into n wire 
not cage which la removed ae often os fllled Aa 
mneh aa 140 pounds weight representing some 400 000 
moths has been destroyed In this way In one night 

n Is not generally known that the disturbances In 
Persia reports of which from Loudon have occupied 
much space In the preos of late, pssa over the longest 
telegraph circuit In the world The telegraph opera 
tor at Teheran “apeaka' directly to hla relleague in 
London, 4 000 miles away, by wire, automatic repeat 
era taking the place of operatore at ten points on the 
ronte The first repeating station froni London la at 
liOweBloft, where the raeosoge la tarried forward 800 
miles by cable under the North Rea to Emden Han- 
over. where It Is again autumatlially repeated, sta- 
tions at Berlin Warsaw, Rouno Odessa Kertch Suk 
hum Kaleh, Tlflls, and TSurla flash It Instantaneously 
without human Intervention, the operator at Telisran 
being tho flrit to handle It alnce It left London The 
lUW to continued tn India, but In no other place Is 
there so long an aulomatla circuit 

1^0ootteB.Oowe of Somerville Mass bos a solar 
therme-battecy which la claimed to produce enough 
currant In ten hoars' sunlight to supply thirty tung- 
sten lamps for thrss daya The apparatus consists 
of a frame of violet gtoaa, like a large window, below 
which a nnmber of metallic plugs are set In an Insn- 
totlng material One end of each ping Is consUnUy 
axpassd to tho ton while the other le shaded and cool, 
and tha rays permitted to pose by the violet gloae eet 
, op a reaction In Oe special alloy used, oanalag a con 
■titot Mw of enrraat to the itorage battertoa. 


SCIENCE. 

na flunoos lion of Lucerne appears to be doomel. 
The entire tac.-e of the sandetone rock In which the 
fleure Is carved la falling to pleceu, and In spite of 
every effort on the part of the local authorltleo, the 
lion Is e.rumbllnE away and becoming dlstlgurod 

Tho Duke of the Ahrnsal has made a new record III 
mountain climbing Tho higheit am-ent hitherto mode 
In the Hlmalayua the nrene of the Duke • exploit, was 
by tho Norwegians Muradua and Rcibertoon, who 
reached a height of T,3oo meleni (more than 23,736 
feet) The Duke mounted Brights Peak wbie.h to 
7 COO metera (above 24 700 feet) In height Thta peak 
la In the Oodwin Austen group 

BdsntliU now have placetd at their disposal the 
highest nieleurnlogical and aBtronomkal obiervatory 
on the Ame'iliaii continent It Is situated on tho 
top of Mount Whltno) tlalltiirula 14 000 feel abova 
se-B level Realizing the value Cor etteitlve sud pr» 
gresstve natronumhal and melenrnlnglenl work of an 
ohserratory far nimvn the ilouila and free from dust 
and smoke near great cltlee, the Smithsonian Instl 
tutlon decided to build a suitable laboratory on Mount 
Whitney Now that the observatory Is opened it will 
be used by b< lent Isle of the ginllhiionlan Ii stllutlon and 

by others to make observations. The Smithsonian wlU 

lierniK the Imllding lo be used by any scientist gro- 
tultiiualy 

We have already made the statement In theoe col 
limns thst the I, Irk Observatory under W W Oompbell 
sine an i.X|M-dllliiii lo llie top of Mount Whltnsy for tbo 
pi rpeso of spei trnsi opliully lomparliig the aUnoa- 
pherea of the moon and Mars the objut being to settle 
once and for nil the mooted quesMon of Martian water 
Tiiasniuch ns the moon has an atmosphere which If 
not non-existent Is at least Inappreciable the comparison 
of Its spectrum with thiil of Mans atmosphere should 
jirove ranrluHlvely whether or not there is any water 
on Mara A teligraiii has Imen revolved at Harvard 
College Obaorvatory fruiii Prof Campbell In which ha 
slates that logoihcr with Dr Albrecht he compared 
the spettra of Mars and the moon and detected only 
a little water vapor on Mors The bands which were 
measured wore of equal liitinslty and very faint A 
reply from Prof 1,owpll will naturally be looked for 
with some Interest It will l>e remembered that Mr 
Sllplier of Prof lAtwell s staff has stated that he dta- 
I evert'd siteitroevoph evident o of water on Mars. 

The common Impcaisloa tbat tbo soils of the United 
Stales an wearing out and that the irop yields are on 
the dev reose Is declared to be erroneous by Prof MU 
ton Whitney chief of the Burnsii of Bolls Ths re- 
sults of hls Investigation will l>a published In the next 
bidlelln of the Deparlmnnl of Agrkullure In sum 
ndng up Prof Mhltiiiy says that n careful study of 
the dnia appears to justify two conclusions — first that 
the produrtivlty of thu newer ngrkultural soils of the 
I lilted Slates Is not devrcoslng Individual farming 
iii'terlurates and soils wear out hut as s whole It 
HCvms probable that we niv now producing more crops 
per acre than formerly 1 he i ultlvatlon of tho land 
hiis Imtn more Intelllgenl the prinilpio of rotation 
of crops has been better nimerved and In latter years, 
n more larefiil use of fi rtilizurs has been made In 
addition we must mognlze the Increase In farm sul 
n als and sLork tlir Improvements In sui h fay lelec 
tlon uiid briedlng snd the Inert ssud popiilstlon which 
Is forcing attention lo moru liiicnalve methods of cul 
llvatlon 

An sffeotlTs mclbod of freeiug the sir of rooms 
fiom diihl and germs Is cMvpecluIly destrsble for prl 
luary schools children s hnspllals surglial operating 
rooms and splnuln mills The mcitbud hitherto 
In use consists In supplying a current of air 
which has previously been piirlfled more nr 
less complelely Hkhet has devised a simple 
method of purifying the air confined In a room hy 
causing It to clnulstc continuously through sn appa 
rnlus which retains Ihe dust and microbes. The appo- 
ratni Is simply an electric fan which revolves In a 
vertical cylinder and produces a current of nearly 8 
cviblc feet per second Water or some other liquid 
drips from s 3-quqrt yrsael at ths rate of 1 quart per 
hour, upon the blades of the fan from which It Is 
projected by centrifugal force In fine drops to the 
wall of the cylinder The Impurities of tbs upward 
blast of sir are caught by tha apray which then 
tiicklei down the cylinder to ft large basin In which 
the whole apparatus Is soL Rlchst employed glycerin 
and soap solution but the sir can be purified very well 
by a spray of water alone. One hundred thousand 
microbes estimated by tho usual methods were thus 
collected In three hours from the air of the laborer 
lory The dried organic matter collected In tho same 
Interval weighed about 1 grain, and the mineral mnt 
ter % grain The some appara us can evidently bo 
employed tor the chemical purification of the air by 
aubstltutlng appropriate aolutlons — cuprnua chloride 
ter tha removal of carbon moaoxlde, potash or soda 


for carbon dioxide^ ete. 
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HUDSON AND HIS EXPLORATION 
OF THE HUDSON RIVER. 


Sclenttflc Amsrkaux ^ 

which rMultcd In thn mplornticm of th« BndMMi Rlwr Puife, H the latttiidfl^« M Ok 

HI* lait vorngc mniln umlnr thn naqrionn of tho Moo- ronaM Notih Cnpn, Mrt, tkOM ^ too 


covy Company roniinaocsd on April 17th, ItlO, hid fo 
lU oblcft a Boareh for n northwenUm routn to tb 
Ibtrltlr (icmn through whnt In now oJled Hudnon 


for dlneoHiHgininiit of otr*w, |i« ddtennliwd; 

thn rotumiiig htaiio, to ntif dtmt to tho ooMt of Jnowitji' 

m • at tho tadtiMlo of 40 ang., whnen ho hopnd to flad'H 


Hudion haa been given to tbe Hudion 
ny meani beuinae bo vtaa Ita original 
beiauM he ww the tint navigator to 
r throughout lU navigable length and 
lelallod a< count of hla voyage It will 
ling to iirerace the preoeut 
III a voyage by a brief refer 
mi-rlee of earlier eaploren p: 
irii to Spain of the remnant ^ I 

xpedltlon In 1F>t2 It liegan 


ocean inual leparatu the New World and 
Aala' and the early navlgatora forthwith 
began to atanb for aome route by which 
they could avoid the long Journey from 
Ruropc* to Aaln bv any of tho aonlhern aeaa 
and And a direi t rniite In mom northerly 


gradiiHlIy laying 
farther up among 
Ir roglona The 


tlie Ice lloea of the An Hr rogloni 
oastern moat of North Amerlr^ w 
fnlly aeanbed and the tiny rnravela 
day* were aulled Into the inoutha i 


lhroiii,h (lieHMiHake Tiny In 1»^4 In injn 
Katevan fiimK/ anlled do«n the cooat from 
Ijihrndiir lo I'lorldn making a record uf 
Cape I ihI NiirmiiganHell Bay and aniiea 


with a aingle ahlp and a i rew of fifty men MAP I 
lie alghted Cape Pinr N t and inaeled 
north to latlliidi rili dig Ahuiil the lael of April U>24 
Iho Daiiphlnc iia Viraaanoa < raft waa lalloil 
Hirlved off a low lailat of land now known na Handy 
Hook where aeeing an liiillliig harbor Vumaann 
ealled luto the roadstead The ahipe boat was manned 
and rowed thioiigh the Narrows Into the VIppi'r Bay 
where a haaly survey waa mode of It* UUnda and In 
leta and the moiith of the noble river whlih flowed 
Into It lie sienkH of the rlvor aa a very gmal river 
(sad gr«ndi»ttma rii'itra), aod the name Oraiide 
Rlvor was used hy aome of the leading mop makers 
of Kurope during the* sixteenth century When the 
Dutch look poaaeaalon of thU part of the coiinlry tho 
name Ornote waa aubatltiited for tho Italian term 
Henry Hiiilauji wan no doubt Induced to explore the 
Cmndi) Hlvcr by a letter from Copt John Smith 
who wrote that It was a atratt eonnerllng with the 



I dliiabled were set adrift by the muUnoui Informed him led Into the Weotern Oeean soSMwItgrg 

an open boat, with e gun aome powder and betweM New England and Virginia. On Jidy I8th 1M 

Iron pot some meal and a cheat of carpen east anchor In a harbor on the coast of Valnt. Bo 

ils 7 he ultimata fata of ths great explorer touched at Cape Cod, sailed to a point one hundred Inflgg 

south of Chosapsahe Bay, and then turaod 
northward again end ontorod DelnwaM BAy 
■ ~«r i;.] rinding the river unnavignble, he ran hook 

I T I p to tho ooean and sallod up the eout, niMl 

on SopUmbar >nd waa off the New Jfnmr 
**'**'^ hnohored probahly off what m« 
^ .Of Iff 1* known as the Navealnk HIgblaiidB to (ho 

* r On the fMlowInt 

day the ‘ Halt Boon'' lat go her anehor lis 
*TVi^ aide of Bandy Hook Tho woA was npeht 

In exploring tbe bay with a shallop, or 
small boat, and ‘they found n good eattaaeo , 
between two headlands” (the Nairowi) 
"and thus entered on tho 12th of SopMnbor 
Into as line a river as can be found.” 

The log of this voyage was kept by Robert 
Juet who was probably tho mats of tho 
‘Half Moon" It Is written In tbe quaint 
English of that porlod, and is enutlod “Ths 
Third Voyage of Master Henry Hudson, 
toward Nova Zambia, and at hla return, 
passing from k'arra Islands to New-FOund 
land, and along to Fourtie-Foure Degrees 
and Ten Minutes, and thence to Capo Cod, 
and BO to Thirty ‘Three Degrees and along 
the coast northward to Fortls-’Two Dsgreea 
and one Halts, and up the river near* to 
Kortle-Tbree Degreee ‘ 

____ In hla passage up the river, Hudson mads 

I whhh la .n«.,.v.«a the n..d«n my.r I. .howa I, 

a full btark line favorable, the time from eundown to snn- 

riaa being alwaye spent at anchor On Mon- 
F iHOWHfO HS»T KtRMOITg Ton IXOOUBB TOTAOKt, leOT-lSlOi day the 14th he paaaad through a "vary 

high and mounlainouB“ country probably 
he died of starvation or drowning or ivas the lllgblanda On the following day, mention Is evl- 

I death is a matter of puro tonjecture. dcutly made of the Catskills, when the log records that 

> sth of January 1409 a contract was made they "came to other mountains which Ils from tbe 

' the Ulre< tors of the Dutch India Company river side ” On Saturday, ths 19th, tbe little ship 




ulicilinr he died of starvation or drowning or ivsn the lllgblanda On Ibo following day, rasntlon Is evl- 
fioxen lo death is a matter of puro tonjecture. dcutly made of the Catskills, when the log records that 

On Hie sth of January 1409 a coutrart was made they "came to other mountains which Ha from tbe 

lie! ween ‘the Ulreitors of the Dutch India Company river side” On Saturday, ths 19th, the little ship 

of the Cbsnilier of Amsterdam’ and Mr Henry Hud bad reached the northerly llmlu of Its trip and an- 

eon Englishman assisted by Jodocus Houdlus who chorod off what Is probably now the northern section 

was to act as Interpreter In the Dutch lopy of tho of the city of Albany Further explonxtion of ths 


ton of the Hudson Fulton Celebration Commission, ss bat 
lie was an Kngllshman, it Is a mistake to call him one 
Hendrik net 

The Half Mimii set sail from Amsterdam April 4th Hi 
1C09 with a nrew of eighteen Dutch and English sail On 

or» The objai I of the voyage as per the rontrai t H l| 

was to seek o paaeage to tbe north of Nova Zembla tsli 

and by an easterly couree to reach what Is now tbe tali 


to eertalnly His 
I'tth 1407 when 
in Is found par 


isf sight nf him Is 
iw among tho mists 
JJiid mil turned 
anions by Hic inu 


ed 10 a prominent 
recorded voyages 
-ih under Engileh 
under the Dutch 
iwrated ‘‘The Kel 
ants for the Dis- 


voyage lasted from April Jlid to September 
mui HiOT Hie HI ( 1,11,1 ro) nge In 140* last 
lug from April JJnd ti> August 24th had 
the same Ulijist in view This Ume be en 
deavored lo iwss hiineen Spitrbergen and 
Nova Zeifthla \fler rent hing latitude 75 
deg 10 min he huh drlMii listk hy Hie lc4 
In 16011 be saterm Hie mrvlee of the Duleli 
Bast India Oonitiaiiy, and made the voyage 




udions Christian river waa made In tbe ehallop, In tbe espeototlou of 

and he signed finding deeper water beyond the sboals This wtas^a 

that In the opin vain hope however, and the conviction must flnaJIy 

Commission, as have come to the heart of tbe Intrepid adventurer that 

itake te call him once again he was foiled in his repeated quest for the 

ncirthwest passage On Wednesday the ISrd. the 
iterdam April 4th Half Moon ‘ started on her retnm trip down the river 
and English sail On tbe 29th she was at the aorthom entraaee to the 

per the contract Highlands having reaohsd “the edge of the moun- 

of Nova Zembla tsinee or the nonhermoet of the mounlalnes." De- 

what IS now tbe talned by a heavy gale until October Ist, HudMU 

weighed anchor on that day and reochod 
Stony Point Finally, on Friday, the 2nd, 
the Half Moon’ cast anchor off "a oUflO 
that looked of the colour of a white greene," 
which Is considered to have been undoubt- 
edly "the green serpentine onterop” at Cas- 
tle Point, Hobidten 

Evidently the ' Oreat River" mode the 
some pleasing Imprasalon upon Hudson og U 
haa dono on tho many millions who hava 
voyaged between its banlm In tho Interven 
Ing three centurlai Says he "It Is as 
plesssnt a land oa one need tread npon. 
Tbe land is the finest for enlUvsUon that I 
ever In my life set foot npon.” With a few 
azceptlone, he found tho naUvs Indians to 
bo friendly disposed. Dressed In skins end 
with ths oheraoterlstlo decoration of fSath 
ers, wearing ooppor oraamente on tholr nocks 
and cairylog bows and arrowa, they smoksd 
large red or yellow eotvor teibacwo ^pos. 

To the llttlo ship thoy bronght tobscoo. 
dried currents, grapes, edm, i^midilns. and 
beaver end otter riilns, wbicb tbay bartetsff 
for knives, batrhsta, aaff iriaksts TRs, 
eoontry sppesis to have bevi quite pepq. 
kma with ihe Indians, who livsd la dome- ' 
shapod huts, bnllt ol saplingi and oot«M - 
with bark. ‘Thoy oxtsted chiefly on dom, , 
which, togstbsr with beans, was dried tUK 
thstr winter use Fish ami Urds step 
temsd part of thetr dist, end rntUm ‘ 
made of aslmon. mnitota, rays, and 
goon. At tho various plaass where mam*' 
tended he ww ppuany ndstrqd 
JS •Si’S^s. 85 ** “• M« ^th no oteWfittey |t laWs^V 






Iff "*p*t 

b WM «VI1* JU Jkmar that tlmrt Hodaon daoMad 
irta'fABa of the A|eth man of the roaatMr 
f^ethor thdr had any tmehorlo ia tluan". apd aceoid 
fOfIjr bo "toeke them down into the cabin and gave 
thorn 00 modi wtoo and a«w ntae that tbay were all 
nionlo, and one of thorn had a wife which aate m mod- 
01^, u any one of our oountioy woman would do In 
a atianci plHM In the end ona of them waa drunka ' 

Kpt alwayo waa the intaroonrM of ihla convivial ohai^ 
aeter Altw the return of the ‘^alf Moon’ 
to the lower harbor, and when John Cole- 
man and four othora ware ezploiing In the 
■hatloD, they were attacked by the naUvea. 
and Colaman waa killed Thia waa on Bap- 
tembar 6th. Other conlllLta occurred on the 
tth and the Uth of Boptember, and on Octo- 
ber lat, tba lof recorda how an Indian who 
had climbed np the rudder to tbe cabin win- 
dow wma canidit ataallng and ahot. The fol- 
lowlnc day tbe Indiana attacked In farce, 
and were driven off with a loaa of eliht or 
ten killed On the 4th of October the ‘ Half 
Moon" aolled down the harbor and out to 
■eo, nnd "on tbe aaventh day of NoTember,** 
aecerdlng to the log ‘ being Batnrday by the 
grace of Ood the Half Moon’ mfely arrivad 
In tbe range of Dartmouth In Oavonahire In 
tha year 1606 ” 

TMK “HAI r MOON " 

When the replica of Henry Hudton e "Halt 
Moon' waa lifted by tha doating crane at 
tbs Brooklyn navy yard from the dock of 
the "Boeatdyk, ■ on which ihe was brought 
over from Holland, and lowered Into tha 


$<lMi|lfic AmMrfciA 

ary Mi, flM Here aloo are the primitive (Hvldars 
and maaaniing aeolaa tor plotting tha oonnw The 
eoUn contalna a Jacob a ataS the primitive aeatant 
with which Hudion determined wltiTa fair amount of 
accnmey, bin latitude All of theie artlelea are faith 
fully copied from prototypea In the Netharland Mu 
aeuin. Above the captain a cabin ie a amaller one for 
the accommodation of tbe mate, and above tbla U tbe 
lofty poop deck 

From a navel oonetractor a point of view, one of tba 
moat curlonn thlnga about the ‘ Half Moon" la tbe es- 


llooed on all iu 
vcam l i the initial letter of tha port from which they 
■ailed Thie acconuu for the large letter A on tbe 
■Urn of the ‘ Half Moon ” Other elgna painted on tha 
vauel are a lUrry heaven a comet, plaaets, and a 
half moon Below tbcae are ibe name of the veaeei 
end the anni of Afflatcrdam and of the company 



■urpriM at her dlmlnntiva appearanca for “ 

■he wBi actually no Itrger than a amall bar 
bor tug On rowing over to tfao craft and 
gulng aboard, however, It waa at once evident that 
wbat obe lacked In aUe, ahe more than made np In 
general ataunchnaa and atrength of conatmctlon 

Uluff of bow and high In the poop, aa wai tba faahlon 

•n naval architecture of three hundred yearn ago, built 

of heavy oak timben, and planked and decked with 

tbe oame material, the Half Moon waa well calcu- 
lated to lUnd tba buffetinga of long daepwea voyagea. 
Moreover bar underwater modal Ir inch witb Ita long 
clean run, that, although It inuat have been alow work 
beating to windward It li certain that with the wind 
frM and aheeta etarted tbe little craft must have been 

good for soy alx knota, and poaalbly— under favorable 

ctrcuniatancoa— a little more than tbat All the tame 
In view of tbe dimUiattve alae and exceedingly cramped 
quarters of the Half Moon," one U niled with admire 
tlon for the daring and reaourcefulneee of the men 
who itruck boldly to the northweatward In fuch n 
Gockle ihell of a boat, on voyagea of many months 
duration and In a qneat for a northwest poaaage wbirh 
mnat needi lead them on to dangeroui coaaU and amid 
treacherona iboala, of which there waa no 
chart bea»-on or buoy to give them 
friendly guidance 

The ‘Half Moon mnat be eeen to ba 
■ppreclatod Of 80 tona dUpbtcement aha U 
only 10 faat In length over tU, 63 feet on 
the waterline 16 feet 11 Inchee beam, 10 feet 
1 Inch molded depth and 7% feat draft of 
woter Bbe waa built by a commlttoe of 
patriotic Dutch dtlMDi, who provided tbe 
ne<u«ary fnndo, her plana being drawn 
from original aketchea and documento pre- 
pared by the late tnatruotor of ahlpbulldlng 
In iba Outob navy In tha parade np tha 
Hudson Biver aha will ba manned by ofll 
can and a crew from tha Dutch Milp of war 
’Utrecht" hU dreMsd In the quaint coa 
turaea of three hundred yean ago Forward 
la the ralaed forecaotle, tha Bleeping place of 


<j4i-k tbe Hflnlilyk.' 


■ggerated upward ilope of the after part of the main 
dm k and of the quarter and poop deck* above It the 
effect of which waa to give greet elevation to the poop 

CurtouR Indeed to our eyee Ir thli lofly Rtruclure but 

It muRt have been an extellent poaltlou from which to 

nuvlgate the ehlp Alioul tour feet below the main 

de«k li the tween dmk or tiu derdeck where tbe 

htad room Is ao limited that tbe crew muRt lutve at 

tlinea ptrfonned aonie of their diitlee on all foura 
Mere aro the two old faahloned raiiiion the primitive 
kitchen and berth for the cook a bread room and 
berth for the eteward and a gunutre room In which 
the powder waa atored Below Ie ilie hold In which 
V ere Htornd the provlelotiR, drinking water < able and 
curgo The Half Moon carrlea three ninate and a 
bnwRprIt Below the latter la a lurloue square sail 
known aa tbe 'blind sail On the roremast are u 
foreeall and a topaall on Ihe malnmaal a uulnaall and 
a main topaall end on the inlxxeu la a lateen Ball 
Ihe abrouda sUya, RiiarR and In fact the whole of the 
rigging, atandbig and running la exceedingly Btrong 


ward of thU and below the bowaprit U the 
galley, an oxtraordlnarlly txpoaed and wet 
poalUoD. whera, nya tradltfi^ the aailora 
ware plaoed tor pnnlohment At tha after 
end ct the boat on the main dock waa tha 
poalUon for the stoaranum, wbooe head pro- 
j|aiit«4 through tha otoaply-oloplng quarter 
4aok above him and waa protected by n curi- 
ous canopy In front of the ataanmnn were 
A oompaaa, a nod glaga, apd a log glaaa 
Upon the main deok and oovartd In by the 
■toaply-aloplng deek, kaowh ab tha qnar 
tar deck, la the captatn’a eabln Uhdar hU 
berth, ,1a an artiatleally botoid ebaat. ara tha 
booU which dooipilatd. tlig qaptgln’a amall 
library iTpen the dtmtnnUve tab|a la a oea 
..nbirt, % tgit^ftd npradudlw of tha ops ax- 
iatlDB «opir, mdbttaM^ W OudM^gawc, 
.Mblak k in tba Brttkb Mqgaqm On tba 
k * «i>inf ^ 4)# teg«$)«c| with 



w toekkig alt, "bnwtag tl |c,l.d yr^^ T. ™ 

nnr of tw "Mhii kpmt.* 


m roni ruom oi Bimao* aim smoiT 
For tha lovera of history none of tbe pagaanU of 
the Hulann Fulton Celebmtinn will equal in 
Inlereol the great parade of Tuuaday Sep- 
tember Sgih which win tell Ihe atory of the 
pool three hundred years of HiidHon River 
biatory In a proceaalon of over half a hun- 
dred flouta repreaenling the aiicccoalve per 
loda of Indian Dutch hugllah and Ameri 

can occupation 

Henry Hudson during Ills exploration 

found Hie river occupied by I wo groat 

or the aboriginal Indians the Ab 
Bt the mouth and In tha lower 
river and the powerful league of tbo Ire- 
quota, or Five Nation!, at Us bead With 
a few alight eiieptlona Hudson a reception 

waa frleudly and both he and bis i rew -ap- 

pear to have treated the Indiana with con 
■Ideratiun It la certain that such conflicts 

aa occurred were Inalgnlfliant In mniiMrlaon 
with the iMitle fought between the Canadian 

Indiana under Champlain on the ahorea of 

I>ake Champlain and a iiarl) of Iroquola 

Indiana— a conflict which occurred only a 
few daya before Hiiilaou lalled Into New 
York Harbor The contraat helween the 
French and the Dutrh and Engllab treat 
meni Raya the Hudaou K ulton Commlialon 
led to (he. formation of the famoua Coven 
ant Chain of frlendahlp between the Indlnna 
and the latter nnd prevented tha French from ever 

oblalnlug a pemiancnt foothold In tbe (Hate of New 

York 

The Dutih who succeeded tbe Indiana aa owuem of 
\ bat la now New York Slate, were In 1609 tha leading 
iiiunierilal nation of the world and Aroalerdam from 
which Hudson ael sail waa Its leading port The In 
It real aroused among the early Dutib traders by Hud 
srn’e voyage led In the erection aa early as 1611 of 
tnidera huts along the Hiidaon River The Brat per 
nianenl aettlementa were made at Fort Orange lAl 
l«Dy) In 16*4 and at New Amalerdam (New York) 
two yeare Inter Tbo loloiilal biatory of New Nether- 
biud began wllb the landing on Manbattan Inland of 
Feter Mlnult aa Ihe Brat aovernor-Oeneral la 1626 
ITrder New Netherlaad waa Included the territory 
between the Connettli ut and Delaware rlvera The 
Kugilab took poeaeealon In 1664 aurrendered lo the 
Uulih In 1671 but onie more gained iwaaeaalon this 
time destined to be pemianenl In 1674 
Hencefortb New Netherland waa lo be known aa ,New 
York, New Amsterdam os New York illv 
and New Orsnge ne Alhniiy but the Dutch 
orlgtB Of New York la si III commenioraled 
Iu Bueb names as Hruoklyn Harlem and 
Staton Island Rigardlng this mnmeotoua 
changa, the Comm lesion la or the opinion 
that the merger of the Dutch and Engllab 
rfgimru was niiompllahed more lompletely 
and naturally than a change of luriadlrtlon 
could have been made betwee-n alniosi any 
other two aatlona In the world for tha 
Dutch were more iloaely allied lo Ihe old 
Anglo-Baxou stock froiii which the Engllab 
sre deacended than any other living Euro- 
pean iieople Intense rivnia In commerce 
England and Holland hnil worked hand In 
hand for years for the Mlierllps of H iiropc 
and there were radii iil buiida of syinpalby 
between (hem which cuiitrlbuleci matorlally 
to the progreM of the colony of New York 
Tbe American or United Btnlea period Iw- 
gan of course with the neclarallon of liidu 
peadsDce on July 4th 1776 The geo 
graphical potlUon of the Hudson River, 
which fonna pert of the great highway of 
travel from tha Atlantic aeaboard In the 
Great Lakes and Chinadlan territory ren 
dered It atratoglrally of tha very highest Im 
portanre and, therefore the main ohjec I 
of contention between the oppcwlng forcea 
The British realixed that If they ccnild eslnh- 
llah complete poaaeealon of the Hinlsau Val 
ley they would cut tbe colonln In two and 
by establlahing a route of LommnnliHtlun he 
tween Canada and New York they wonlil 
be able to defeat the colonies In detail The 
vast range of Incldenta connected wlili lln 
Ilndaon River Valley haa rendered It ni i cs 
aary for thn Centmlaalon In conflne the flcmix 
lo the representation of civentM innu la.nn 
dialely connected with New York cltyr 
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Jill loriliciiiiilnK ffwtIvltiM oommoDCirUa the lint 
( (iiiifili to unplorntlnn at the Hndioii Blver hr Henfy 
tliiilsiiii iiuil the Ineuguratlon hr Robert Fat- 
Kill lit HiiiieMatul eonimerLlel iteamboat url 
).iil(iii on iiH wHlHiii. KudeoD wae not the 
iiiHi miilKalnr lo eee the Huileon River, and 
jiiltlar llobnrl b'ullnn hliiiaelt nor the CoDt- 
iniHHlon whuh haa orKanlud and carried 
ilimiiKh the cnlebratlon hm ever tlalmed 
that leniian wae the original Inventor of the 
Blejiiiiboal It la rarely that a lomplete In- 
vention leapa full lledKod from the brain of 
nii> one innn Alnioet Invariably It la the 
prmluit of tbo dluonnected Inbora ot aepa- 
rule Indlvlduala each ot whom cniitrlbutea 
hie quota to the ultimate reaull Throe men 
Qbovo all othrm— Syininglon on the Forth 
and Clyde Canal > Itrh on the Delaware and 
Fulton on Ihe Hinlaon Itlvcr— will be for 
over BMioilatpil nith Ihn Inveullon of the 
ateanihrwt and It la brauiiae Koborl Fulton 
intiiblned with hla flue inKlneerlng aenae a 
Inige cxeiutlve and lonimenlal Inatlnct, and 
waa btukod by the fliinniini and pollllral 
Inlluento of Chancellor Mvliigaton that he 
was able not only to put a pracllial nleam 
uhlp afloat on the Hudwin River but to ee- 
talillah tlie Infant eiiterprlae aa a perma 


billion wan Imrn In Idllle llrttaln Iwaacaa- 
ter fount y l‘innaylvanlu In 17AB Aa a boy 
he ahowial a decided gift for drawing and 
iiKM hanica to which waa Joined an unuaual 
fniMIty for mathematical calculatlono. At 
ecvenleen yeara of age he went to Phlladel 
phla lo lake up the atudy of portrait and 
landHinpe jialnllng and mechanical drawing 
In thla ho muat have ahown conalderable 
ability , for ot the age of twenty-one he had 
naved aiifllrlent moani to purchaae a home 
for hla widowed mother In Waahingtoa 
Coiinly In the following year he wont to Froaj 
Knglanil to aliidy art under hie diatinguiabed 
cumiiHtrlat HIr Hinjamln Weat who aubao- 
quently In ITHJ «hh dm ml prealdent ot 
the Royal Aiaileiii) That b'ulton waa an artlit of no 
aniall altalunient la ahown by the ebanuter ot tba 
work which liae aurvlvid him and by the fact that 
hie portrniu uere erhibliml ai the Royal Academy and 
at the Society of Arta In Great Britain Hla own por- 
trait, painted hy hla briiah which now banga In the 
rooma of the Aiiierlian Society of Mechanical Ungt 
ntera In New York la an excellent piece of work and 
ahowa dletlndly the Inflaence of the maater under 
whom he el lulled 

An artlet hy profceelon bulton waa aa engineer and 
liivoutor at heart Uenjaiiiln Wool a Influence coupled 
with hla own chariu of peraonalUy and undoubted 
Boclal glfta brought him Into touch with many lead 
log men In Kogland notably the Rarl of SUnhope, 
whoee Interest In tnecbanlcal and phyaical aclence la 
well known On Beptember 301b, X79S, Fulton wrote 
In the Karl ollerliig to make known to him hla aihema 
for moving ahlpa by aleara and hla plan for on In 
dined plane for the oiwratlon of ranala In the aame 
year also he Invented a mill for oawlng marble and 
other Hlnut and nilually had one In operation near 
lorliay Ihvonahlre Hla iiilernt In oleam navlga 
lion at I hla time la ahneii by a letter to Boulton h 
Wiill dulid Noveiiilar 41 h 1794, aaklDg what would 
be the iiwt of n atciuii engine, "whlih la deeigned to 
b« plaiod In a tmat Tbo letter waa written from 
Maii( healer where he met young Robert Owen auba» 
ipienlly known ns the diatinguiabed nodal reformer 
I'lilioii liiiercHted Owen In hla plana for the more rapid 
iiiid ihiuiwr pxiHiniioii of lanala. and they became no- 
pnrlncra In hla Invoillona Meanwhile he was writing 
a Trent lee nn ( iiniil Navigation' which 
appeared In 17'M. In iT'i; he went to Parla 
where he ohtolneii two 1-renih patents for 
panorainus A laallng . vldence of hla worh 
In thla dlrcLtlen la in Ih fniiiid In the Rite 
dea PanortiinaH find tin PruuiBgo dee Pano- 
raimia In the bremli iffplmi Here he lived 
with the Anierliaii Mlnlalir Joel Barlow of 
whom he painted nn i nillmt portrait now 
owned hy hla di-iu emlant Robert Fulton 
teidinw of Clarernck N > It was during 
hla maldinin In Fiiria Ihul I., began to turn 
hla genliia for linonllon ulinnat oiclualvely 
to the field with whUh hla name was to be 
■o honorably anaminieti Hla flrat efforts 
were dlreited to the Invention of nteans for 
proeeeuting aubnivrlne wnrfare He In- 
vented a system or loriH-does operated by 
dorkwork, and dtvlaed niethoda of attack 
which were wonderfuliv ainillar to thooa 
that wort used with such disasttow •Sect 


Sctentlitics 

In the late Bnseo-JepenMt war He propoael to tal 
down upon the eMmy two eoeh torpidoao tied 
gether by a line, whldi, being tstsTeepted Iv an eo^ 
Biy’e ship would twlag erotmd. itrlka bw eUee, aid 
explode Hli moat eCeetlve work In thla Md waa the 





lomi mwii iTW-im. 

boat, railed the Vautilua" Thla ymmL S Mat In 
diameter and 3U feet long, was built of Iron and cop- 
per and In general ontltne reoembled the modem snle 
marine U was provided with a sail tor surface navi 




g twenty minutes below the water^ 
and oomlng aaocMsfally to the lurfhoe. At 
breet. in June, 1801, he dmoended with threo 
men to a depth of twenty live feet, and rs- 
flaalnad below tm one hour, the air being rw 


preaanra On another ocoaeian he attadcad 
a spedtlad boat In tba harbor, attached oao 
ot hU torpadoaa, and blew the boat to pleMS. 
This ooonrrad In August 1101 The signifi- 
cance ot thess explolte is enhanoed wha wo 
bear In mind that the axperlmenta sbovo 
referred to were made to damonetrate to 
Napoleon 1 the value of Fulton’a Inventioo 
tor attack upon the BnfflUh fleet- Hie plan 
wea to build ataamboete which were to aot 
aa tnga to tow tho vesaeli containing Napo- 
leon'a army of Invaalon acroai the BngUsh 
Channel, and while the steamboaU were to 
afford Napoleon an opportunity to etrike a 
blow npon land with hla army, Fulton's aye- 
ten ot snlinarlnei would enable the French 
navy to atrika an eqnally telling blow by 
lea An the French govemment failed to 
accept Fnltons lubmarlne and torpedo In 
vantlona, he subeequently returned to Eng- 
land and laid hie plana before the British 
government Mr FItt, the Prime Minister, 
wns favorably Impressed, and Fulton was 
given an opportunity to attack a brig which 
was anchored off Deal In the Bngtlch Chniv- 
nel He launched a torpedo, and hy com 
pletely destroying the vessel demonstrated 
to naval and military offloers and to a largo 
conoenrta ot spectators the snccess ot his 
Invention. The British government how^ 
ever, tor obvlons reasons, did not wish to 


warCu% for they realised Its great potential- 
ity They offered Fulton a considerable rw 
ward It he would suppress bis plans forever 
Thla bs refnaed to do, saying to the committee that 


■nb- invenUone Ue dormant, ihould my country at any time 


gatlon, which could be foldad back upon the boat when 
diving. To Bobmerge the boat, water was admitted, 
which was removed by pumping when It wai 
lo come to the surface. It was driven by means of a 


ot snbmarlne warfare, turned to hie favorite eebsm^ 
and bent hie energlM to the development of a practi- 
cal steamboat He mad# application to the French gov- 
ernment, tiling a deecrtptlon and plans ot bis boat, 
which bavt been preserved In the arcblvee of the Coit- 
servstolre dee Arts et Metiers, Paiia The wide etndy 
ot what had been done and waa then being attempted 
In the development of the steamboat with which Ful- 
ton prepared bImaeU, Is ihown In these plans, and the 
reader Is dlrectsd to the Illustration ot the boat In the 
obeptar on 'Btaamboate Prior to the Clermont,’* which 
appears on page aiL Thedrawlng U especially valushle 
for the light which It tbrowe npon the "Clennout," ot 
which the original drawlnga have disappeared The 
date ot the letter to the French Commlaslon was Jantt- 
sry 26th, 1802 Fulton built a imall boat. In whkh ha 
placed hla boiler end engine, but on the eve of bis 
demonatrstlon before the Cmnmlaalon, during a heavy 
wind, the craft, unable to carry lU burden, broke In 
two, and the wreck Mak to the bottom ot the river 
The sngtns, which waa presumably the one ordered 
trmn Watt, ssama to have come through the dinstor 





mw'9 wwAwn n» •’lAvnm." 


88 fset long hy 8 foot haam, and In August, 1803, made 
a fairly snecaMful trial In tha praaenca ot meiabtni 
ot the iBsIltuta and a crowd ot onlookara. In spite of 
tbie aom OP St ration, Fniton was doomod to 
dtaappotnUnsat, tor tha French government 


atir was now In the aeeendant Hie Wheel 
ot fortune took a tarn In hla directloa. whaa 
Robert R tivingston waa sent to Frtiua to 
aot tor tha Dnltad StotM In the mattsr of 
tho Leutolana Purebaae. This able men, who 
bad blmaelt already gtvoB mueb atudy to, 
and made aeveril sxparlmanta In, the da- 
valepmoit ot tha ataamboa t , wSa qutok to 
eta the exedlence ot tho Fniton p»ms, BbA 
becamo from that thno on hia ardant aaa^ 
date and never-fsillng backer *Tultoa had 
genlua, and Llvlnaetoo had the genlns to 
perceive It**, and out of the oHoblnstloa 
iBtoresta thua fonnad, there was to euaria 
four years later that cnrlena hot capabto Ut- 
tla craft, the "ClennontN^pmotloatty Manfl- 
cal In daBlg^ and the Unaat dapsiadant-tM^ 
tba boot KUA doj i n yto Hy OR 
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iiiirHoliie Prcllnilnarr to our dMcrlptlonatthe Cler 
Iiioiit II la W«ll to iiiukn It tlear Ibat Kobert Fulton In 
tiiilrfly free from any < harga of plaglarlam It haa 
Imhii uHaarted that bet bum Fulton Inapectad th« work 
Ixilli of SymInKtuu on tlie Clydo and Fitch on tbe Dcin- 
varr and vtua familiar with FItoh'a plann aa left in 
I liiirKt of Aaron Vail U S fonmil at L’Orlent. Franoe, 
|i wna from Ihoao aourcea that he derived the doalgn 
of I he I krmont ' Now, while It la true that Fulton 
IV as In louih with Iheae men and their work and 
lirnhnhly aaw their atearobnaU In operation there la 
iiothlnK In the dealgn of the ‘ Clermunt" to IndIrote 
that her hull and the general arrangement of her en 
j,lno were not the dealgn of Fulton hlmaelf On the 
icntrary there la abundant written evidence that the 
form of the hnal and the connection! from the cylin 
dll to the paddle wheeli were Fulton’a. Thla In aald 
with duo appreilallan of the fact that Fulton wont to 
Boulton * Watt at Blrnilngham Ungland for the 
eaaentlal parta of hla engine They were tbe fore- 
moat engine balldere of their day and 
It waa a wlae etep on Fulton a part to 
order the lyllndor, mndenaer and air 
pump from a firat c Inna firm Both 
FltiJi and Byiulngton It la true, do- 
algiied aud built tlieir own euginoa 
throughout but thla fait doea not In 
validate Fulton h i IuIiii to be conaldered 
aa the naval arrhlleet of the ‘Cler- 
mont — a boat which won quite unlike 
any other that had bei-n built and that 
waa BO well deaigned ao- to prove a 
thorough commercial aucceaa. 

While Fulton wua yet In Parla and a 
few day a before I he trial of hla boat 
on the Heine, he again wrote to Boul- 
ton * WoU aaking them to build him 
an englue, which he no doubt intended 
for the boat Hint ho had In mind to 
build on hla forthcoming return to 
America On the date of Auguet 6th, 1801 hla let 
ter aaye Will you he ao good aa to maka me a 
cylinder of a i!4 hurae-power double effei I, platnn mak 
lug a 4 foot Btroket Also tbB piBton nod platan rod 
the Valvea and movemonla for opening and Bbiittlng 
them, the air pump platon and rod, tbo condenser with 
111 communicatloua to the cylinder and air pump The 
bottom of tbe cylinder cagt In farm aa In tbe drawing 
anfl tbe dlspoaltlona of tbe parta aa near as possible 
as they stand In the drawing The other parts can 
be made at New York The altuatlon for 

which this engine la designed and the machinery to 
be combined with It, will not adnili of piecing the Coo 
denser under the < ylinder os ueual ' Tbe drawing 
which accompanied this letter ebowed tbe condenaer 
placed forward of the i ylinder and not underneath 
If, as was tbe practice In the Boulton A Walt enginoa. 
Mr H H Buplee who haa probably given a more 
thorongb study to this phase of the subject tban any 
other Inveatlgator Is of the opinion that k'ulton wlabed 
to place bts cylinder directly upon tbe floor of the 
hont In order to keep lie weight as low aa poaalble. 


Sci0ni$i^ 

from the nrlglnal plafla, in order to comply with lbs 


reliable boat, aultaUs for tha purpooaa of the 
Haooe, la the Intereota of hlatorloal 
accuracy. It la advlaaUo to note that tbe motive power 
departs In some respects from Fulton’s original da- 
algn. although In the main It le a faithful reprodno- 
Una. This la particularly true of the eccentric, valve 
gt«r, cut-off and starting and stopping devices, and 
It tokra only a glance at our drawing to aee that theee 
parta belong to a later period, and are practically 
similar lo those now In uae on walking beam enginea 
In the drawlnga of the boat on the Seine the valve 
gear and tbe air pump are shown to have been oper 
aied by levere and quadranta Probably Fulton naad 
tha "tappeti and lappet rod,” which were current prac- 
tice for working the valves In Boulton A Watt an 
glncs Another change la In the boiler, which In the 
ortgliial “Clermont” was built of copper and carried a 
prseiure of probably not more tban tbrea to flva 



V-ehhped a* and b^lhw tin vWMilbA, m 
vnrtey was eamedoiihWIUi A avuMAnrhug, tidfl 
form «u decided opn hr Frtton as th» rmiOfi it 
towing eapartmanta with asedala whieb be aur?M nit 
hlmoelt, and be aeame to bare bW of Ibe Ae d de d 
oplnloA that thla waa tbe btst fotm to leean tbe dr> 
aired speed. She was ^vlded wltb a llnltsd etaonot 
of sell, of which, at least on bar first trip, aha gaana 
to have made but little, if any, noe. Tha paddla 
wheela, IB feet In diameter ware uncovered, and eon 
seqnently. It any breasa wore blowlag, tbe paoemigara 
were pretty well drenched with water 
Let it not for a moment be Imagined that the pnh- 
IIl of that day had the least appreciation altbar of 
the gentna of Fulton or the momentous charnoter of 
tbe work ha waa doing. When, on Monday, Angud 
17th. tbe littia craft oast loose from her moorlagg 
near the old State's Prison, which stood on the aquaro 
now bounded by Waataington, West loth. West, and 
(fharlea Streets, many of the thousands that lined the 
shore of tha rivor had come to deride 
‘ Fulton s Folly ', and be made bla 


Dcal)^ r-d ^hy F'l**' 


tr the mitnl grates Nat 


ahorlty after 


Tn “l)IM0U)e0fl«| TEX nm ItXAM WASIBIP. 


pounds above Uie atmoaphero. In the 
ol 1907, the holler. In order to meet the gov 
ernment requiremento, is built of steel, and car 
rl«i menly pounds pressure With these excepllous 
In mind the visitor to the Clermont’ may bo satis- 
fled, both as regurda the hull and tha engines that 
she looks very much as she did on her flret mem 
orable trip up the Hudson Fulton ■ design, If we 
( onslder the crude condition of tbe art In those days. 
Is creditable and It la a noteworthy tact that If we 
rolsa the bell-crank lever above the cylinder, we have 
an engine which Is remarkably like tbe walking-beam 
engine of tbe present day Fulton, however, wished 
to keep hla weight! low In tbe boat, and the plan 
adopted Is admirable for Ihia purpose Two connect- 
ing rods from tbe cronhead are coupled to a bell- 
crank A-shaped pair of levers, from the top of each 
of which B connecting rod transmlta tbe motion to a 
pair of crank spur wheels upon tbe Inlioard ends of 
the paddle-wheel shafta. In order to carry tha engines 
over tbe dead centers, Fulton provided a pair of fly 
T heels which were carried upon aeparate counter- 


paulment of Jeera and latoalla At 1 
o clock the hawser waa drawn In, tba 
throttle was opened, and then, amid tba 
curloua bush which Imnwdlataly tall 
upon tbe multltuda, the side wheels be- 
gan to turn, and with Fqltou at the 
helm the "Clermont" moved alowly out 
Into mldotream and headed north for 
Albany Skepticism gave way to appro- 
bation and delight, and amid thunders 
of applanae tbe ' Clermont" moved 
slowly up the river, and was finally 
lost to Bight In the upper reaches of the 
river At 1 o'clock on Tueaday the lit- 
'te tie voaoel tied up at Clermont Dock, tbe 

landing for Chancellor Livingston ■ 
place, having covered the 110 miles from 
New Fork against the wind at an averoga apeed of 4 6 
miles an hour Roaumlng the Journey at 9 o’clock on 
tVodnesday morning, tho “Clermont" reached Albany, 
40 milea distant at 0 P M., the running time for the 
whole distance having been 88 hours, which gave an 
average speed of a little over 4V> miles per hour 
We have shown In another chapter how phenomenal 
was tba development of steam navigation on tbe Hod 
son KIver as Inaugurated by thla eventful trip, a da- 
vtlopmeot to which FnJton took a leading part. In 
ISIS he put bla first ferryboat In commlaalon, althoogh 
to Stevens must be given the credit for having started 
a ferry to Hoboken to tbe firevtouB year The boab 
which was double-bulled, made her landings at c 
hinged, floating bridge, to which she was goidad by 
lines of piling. Fulton was thus the originator of 
our present system of feTryboats. In 1810 we Itod bim 
before President Uadlion explaining hla models and 
plans for torpedo warfare In March, 1814, Congrass 
Butborixed tbo construction of a aleoni war vaaael to 
bo buUt from Folton’a plana. This, the first atoam 
warship In the world, was oonatnioted with a double 



We are Inillmii to agrci- with him for the original 
beam of the t'li nnoiil which was only 14 feet ren 
dered her lalernlly very unstable Furthermore the 
boat on tbe Hi inn whiili daiibtleaa farmed I ho basis 
of the design of the FU-rniont" shows the condenser 
aeparate froiii the ivlimler There can be no doubt, 
after reading the Boulton A Walt letter, that Fulton 
had the outlines of the f lermont” engine clearly In 
his mind and lu Keuenl similarity to tbe engine of 
tba boat on the Helm lu strong evidence that tha 
“Clermont's engines wire st least aa to their gen 
eral plan and risincctlons orlgiiuO with Pulton On 
tbo other hand the drawings which accompanied Fnl 
ton's patent of JdOS show the rendenser placed be- 
itaath tba cylinder a lonstnictlon which haa been fol- 
lowed la the replies of the engine 
In drawing the plans It waa found that, since tha 
replica <t the ‘Clermoul would have a ronaldereble 
number of people aboard during the festivities ps- 
tadei^ atCn u would be neceaaary to depart somewhat 


sliafts, rotated by means of pinlone secured at their 
Inboard onda The air pump and feed pump are oper- 
ated through eonneotloai from the bell-crank Isveta. 
as shown 

About tho corraotneaa of tho design of tha replica 
of the hull of tho “Otormont,” there can he ao doubt 
whatever Tho plana, drawn by Frank B. Kirby and 
J W Hillard, ore baaad upon a letter of FuRon’e, 
which reeds "Hy flxat steamboat on Uia Hudson 
Hiver was 180 feet long, U feet wide, drawing I feet 
of water bow and etara 80 degrees", and upon the 
second enrollment of the “Clermont,” on file in tha 
New Fork Custom Houae, which daaerthas the Tiaeel 
aa having “one deck anfi two meats,” and glvas her 
dimenalona aa 140 fast Ingth, 17 fast 11 Inohaa 
breadth, and 7 fast dap<b Tbe enlargeegeBt to haem 
*:> due to later changag whtqb ware found nteegaory to 
Increase the veaael’s atebUlty Tbe "Clennont.” ga erlg- 
lually designed, bad ttaertfsi^ a long narrow hall, with 
parallel aldee, a T-Aapad bow, and a aten wliM md 


hulL Its dimenslens warai Length 166 fSet, breadth 
60 feat, depth 10 feet The paddla wheel, 10 tart In 
diameter, was ditveii by an angina, whose cylinder 
was 41 Inehw to diamrter by 6 feet stroke As 
will be seen from our drawing, tha aldeo of tha ”Oe- 


roologoa,” as she was oaBod. wore jnrongthanad by 
mpaing heavy timben, until a UriekasH of five fart 
was reaobed She mounted twenty M-peundar gmis 
on tbe gun deck. Pnltoa, who was present at tjM 
launching of the yemel on October >8tli, 1014, did 
not live to aae- bar eompletad. Mead. It wm h|a 
devoUon ta tbe work of her conetraotlon, whMt lad 
him to spend many boon on hw deek la tha wlntsr 
Umo. whan he wea tronUsd with a heavy sold, that 
broniht ahont hla death, which oeearred ratnalV 
ISrd, ItU, at hU boBia in what is now Battary IMa' 


moanaeat apd tfddrt etaataft h> Ilia 
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TO iniaiia or on noutoBO. 

To tht IDdltor of tho Bomtirio iLMinoAR 
The oeoreh for troth 1> uM to be otteo of more 
beoeftt thu lU ettainment, end I tm glad to aee that 
a aolotlofa of the problem la beglnnlag to emerge oot 
of darknaaa, thanka to Ur Boklea’e letter in roar laeue 
of Angaat Slot, although It onljr litta a comer of the 
eertaln. 

Re prorea what I bare thought all along that peo- 
pU are far more oloeelr related than la genemllr enp- 
poaed, but there la another aide to the problem he 
doea not touch. 

Ooaaldar the Ore or alx dlatlnct racea of mankind, 
and the diflerent nationa of the world, inch laoUted 
people aa the Japaneae, Chlneoe. South Baa lalaodera, 
BaUme, Thlbatane, and many detached tribea of India, 
Africa, and the other oontlnenta and lalanda Hunt 
there not be thouaandi, not to ear mlUlona of people 
living t»day who have not the leaat oommingitng of 
blood In thdr velna for thooianda of years at leaatf 
Snppoee we eay that there are only twenty different 
people, a vary conaervatlve eallmate, and taka one 
from each aa totally unrelated to the otheni for nay 
(me thouaand yearn pant, and reduce the number of 
their eatimated progenitom (1 094 mlllionn) to 10 per 
cent to meet Mr Bcklaa’a blood relathmahip (a very 
gcneronn allowance, aa the taolatlon of groupa worka 
both waya, and tenda to keep dlatant communitlea 
apart), and we arrive at 1,000 mlllioua living at that 
data agalnat (he 1 600 mlllionn of to^ay 
Loi Angelea, Cal A. K Vkunimu 


WHAT n SEAT uoRTraei 

To tbe Killtor of the 8i irNTiric Aurbicait 

I note In your laaue of Augnat 2Rth a communlcar 
tion from Ur A Graham of Topeka, Kan , regarding 
the clannlllcatlou of lightning 1 had the opportunity 
ecveral yean ago of proving that the ao.calIed "aheet" 
or “heat" lightning la nothing more or lean than a 
reflection, aa he atatea of the regular “chain” light 
nlng 

1 had a dlacuanlon with the man In the telegraph of 
flee In a amall town on a railroad running directly eaat 
and went regarding what he called "heat" lightning 
I maintained that It waa lightning flaahea ao far away 
or eo high In the rlondi, that we could neither eoe tbe 
flaih itaelf nor hear the thunder 

During the whole eammer we watched the etorma 
very closely, practically all of them came from the 
west, to we were able, by calling up the operators In 
the different stations, to tell just what wae actually 
occurring, and In every single Instance we could find 
other operators near ue reporting "sheet" lightning 
while thoM at twenty flve, thirty, forty, and even fifty 
miles off were reporting regular lightning, accompan- 
ied with thunder 

It la tbe wrlter'a opinion, based upon the obaerva 
tion of that summer that there Is hut one kind of 
lightning, vis., that which we see reaching from eland 
to cloud or iron cloud to earth when the storm is 
near by The same kind. In fact, that we can ourieivei 
produce on a miniature acals between points of a 
spark ping In an antomoblle engine cylinder The 
appearance of sthcalled "heat” lightning la very oasily 
pr^ncad on a cloudy or foggy night, by the jumping 
of a trolley wheel from Its wire, thus making an arc 
that throws Its reflection on the elonda. 

Ponllao, Mich. A. R. WatCB 



TRiousB A nronatAPRio nooi. 

To the Editor of the Bciurnrto Amsbioah 


A faw weeks ago a photographlo proof upon a piece 
of gelatin* prlntlng-out paper was given to the writer 
to tone with other photographlo prlnU, In the uaoal 
xhlorlde of gold and borax toning baths No particu- 
lar atUnUon was paid to this print It waa treated 
tbs same aa the othera. namely, washed well, toned, 
fixed, and washed well again for half an hour 
The prInU were all equeegad npon thoronghly- 
olaanod ferrotype plates. When the prlnU were dry 
they were lifted In the unal way, by inserting the tip 
of a jaok-knits blade at one oomer, and pulled off. 
Overy firlnt oem* off perfecUy risen, leaving no Im- 
pnmloa upon the ferrotype plate, except the probf 
that hod heen toned tlpm examining the part where 
aia proof had heen dried. It wee diawvered that quite 
a number of mixed finger marha were eteerly dleceml- 
Ua npon the ferrotype plate, althongh not vlelblo la 
thd p^t The explanation appease to be this CMa- 
tlne hslag a aoltoM body, the greaay matter, laeU^ 
■dd. and eodlna ehlotldg oontatnad In the peraplra- 
tjqa of the ikin became Impfmaed end retained upon 
tb* lelatlM earteee, tithnn|h net gnfltotantly U be- 
edoN vlelMe.4e fibe bnmgfi ajra. Treote of InoUt* and 
eblortda of atm belnfi turned, beeafiie fiortly werii«d 
^ prevtaoi to toning, and eompMely dimoived upon 
fiMng. ^ tba gnaar maftor mtoad. This too 
tfum btoogto mibiim vMb the nia. 


tine came In contact with water, the reenlt being that 
the greaay matter, not being affected by any of the 
ehemlcala nacd In toning and fixing, became manifest 
when the print dried down upon the tarrotype plate, 
leavlDg this greaay matter upon the Japan, thus glv 
Ing an, admirable clue In the line of detection 
New York, NT A. J JabbAN 


XUflTllOAL nhlBAlU WHAT AU TBXTt 

To tba Kditor of the SoicNTiric Amkhiiav 

ThU qneetlon, that I sent to the KnglUh Mschanli. 
and which was pnbliahsd In that journal on July 10th 
page eig, letter 676, brought out a number of very 
iDtersatlng aniwera In aufaaequsnl numbera of the same 
paper, noUUy In those of August 11th and August 
fOth, and If your correspondsnt, Ur A. A (Irahaui, 
who wrltea the article on Ughuilng' In the S<iks 
T ino Aiubican for August 28th, will take tbs truubla 
to rsad the Istters mentiooed. In tha Kngllih Me- 
chanic, he may have occasion to modify hla oplnloo 
regarding ‘electrlLal firshaila" 

Mr Graham aaye The recorded iniUnrsa of flrs- 
faella are to rare and queatlonnbis, with no evidence of 
their electrical nature, that the information la not 
anfilclent to enable one to form even a belief In Ibclr 
ocenrrence ' 

While entertaining very much the same belief os 
Ur Graham I received a letter from a very IntoUlgsnt 
lady, “Who la spending the summer in a bungalow altn 
ated In the pine wooda bordering on Busiard's Boy, 
MaaeachnsetU 

She writes aa follows “I was awakened about 2 
o clock by hearing rain and rose to close the windows 
Tbe darkpese waa appalling There waa a flsih of 
lightning and a loud peal of thunder, and as I got 
to the window t saw a luminous ball dcanendlug aonic 
distance away and when I looked again soma minutes 
after there were numerons lumlnone bodies along tbs 
roof of a bouse about fifty feet away but these lights 
were stationary and I watched them till the first 
streaks of day " 

Of course, we know very well what the inimovahle 
lights were Tbe St Elmo fire an electrical appear 
ance, la quite commonly seen on the masts and spars 
of veaoela, and on projecting points of high bulldlugs, 
hut the fireball Is a very different affair, and there 
HCems to be abundant evidence of Its occurrence that 
la If such Bclcntlflc men as Arago Humboldt Flam 
mtrlon and B B Dunn of tbe D 8 Weatber Bureau 
may be coneldered good authority, and in addition to 
Iheas, letter 69 In the English Mechanic of August 
2(ith from Edwin Holmoi, a intmiber of tba Royal 
Astronomical Society who describee a fireball that he 
altnesaed himself may serve to satiety Mr Graham 
that such things as flreballe are not entirely decep- 
tive appearances and I would be very glad myself 
to bear from readers of the SiirNTirii Amehicas what 
they know about them J D Htatt 

New Rochelle, N T 


MBS HTBUlPAL OWBZXgHIP FATI 

To the Editor of the S«icvii>ii AucauAK 

In your Issue of August 2lBt setond column on page 
123, yon apeak of the effect that the clectrltylng of the 
London tramways has bad on ihe passcuger receipts 
of tbe Great Knetem Railway of P nglaiiH Yon make 
the following statement 

‘The Coumll Tramways are a mnniilpal undertsk 
Ing, and while giving good service hare been run 
hitherto at a loos, tbe deficit being paid out of the 
mtea." 

Aa a matter of tact tbe report presented a few 
month! ago by the Loudon County Council on tho rc- 
sulta of tho year 1907-R showed that the gruss re- 
celptB ware £1,663,000 ( 98 316000), which was a sur- 
plus on working of £493,000 (92 466 000) and a net 
autplua after payment of Interest on capital outlay 
and providing for tbe repayment of debt of £46 406 
(9397,030) The latter amount was carried to tbe re- 
newals fund 

There baa been such a persistent attempt to depre- 
cate municipal owoaraliip throughout the United 
Btatee, that It la hard (o Bud jnatice given the sub- 
ject This atteihpt to mold public opinion through 
tbe press has been largely brought about by a "presn 
bureau," malntalnad for that epcrlal purpose While 
I tm personally of tha opinion that munli Ipai ownei^ 
ship In the United State* would result In failure (ba- 
cauae of tbe deplorable amount of graft and corruption 
In tha admlntatratlon of municipal affairs) yet It dose 
aeem aa though municipal ownership per sc sbould be 
given fair show Anruvn J Cbabp 

Cbicmgo, in 

BMiQUAL anmnntrv to Lmn. 

We appraeigte tha ton# aa well oa the lubeunce of 
thla correoUon, and regret that we bad not noticed 
tot later report quoted The note was baaed on a 
■Meral im p ranai w ; which waa however correct at to 
the dsaotts In edmlnMratlon of the L 0 C. tramwayn 
In tormer yeara While we are deetrona of treating 
Uw filMgUtm of muldpal ownership oa Impartially aa 


poselblc bowaver we would point out that even In 
the report mentluncd the net aurplu* woe carried 
over to renewals fund with the probability that It 
would bo more than used up In the ensuing ysar 
Tho only justlfitatlon of municipal trading. In our 
opinion is that It should be carried on at a profit the 
profit going to the roll, r of the rates Since tbe above- 
mentioned surplus was uul so used It esn hardly ha 
conslderad as a profit Ixsldcs whirli it does not rap- 
resent lutereal upon llio lapltnl eipcndllnra of the 
C-ouolII uI a rule upon wlilrli miy private rorporatlon 
could survive 


8UTBUBlliITITBir£8a OF THE BLIHD 

To the Ivlltnr of tha fkirMiru AM^HI(A^ 

In a recent Issue of Uih S.ikmimi Amfbicas I 
nolle cd an art 1. lo on tho Hupersanslllvpnesa of the 
Mliiit III which casos were iIIhiI of riinarknhle aiute- 
ness of tha remalnliiK tour senses 1 he artlLla In 
question calls lo mind a nolaldc ixpcrlemo 1 had.. In 
Now York Lily In 18BG 

It will ba recalled hy lliuiniandH of people that the 
late Pharlea Broadway Ronss the hlind murdiant of 
lhat city offered ona iiilllloii dollura to anyone who 
would reatora hla light The offer waa senaatlonnl 
and was widely clnulatcd In everv clvlllxed nation 
Thouaandi of Icllcrs, wrlttan In luaiiy languages, 
poured Into tho big Ilrnadway store suggesting reme- 
dies. and the blind merchant was besieged by many 
offering LreaUnents for Ihe restorallon of bis sigbt 
Houss allhough blind was a busy man always at hla 
desk dlrcitlng the affairs of bis great establlabment 
Ho was too busy to lake treatments he declared and 
so ho H< lei ted a siilwtilule whose name was Martin 
and who was alike blind from nlroph> of the optic 
nerve He was too poor to pay for trratmonts and 
was glad to act us a siibotltute for the millionaire 
who agreed to defroy his expenaes It was nnder 
stood lhat Ronss would undergo any treatment that 
would benefit Martin 

I made arrangpinenls with Rouss for tbe treatment 
Of Marlin and ncmrdlngly Martin came to my real 
deni a every dav for about two months Tbe treat 
ment was elect rh el from a primary battery of i.iy 
own InVHUtlon The files of the Now York World of 
July list and loiirnal InIikc i banged to American) 
of August 111 1898 will show that my Irealroenl of 
Ihe (use became quite sensational I believed lhat 
Martin had made aomu slight improvement and might 
regain hla sight I finally gave up the case however 
deciding with all oculists that atrophy of tho optic 
nerve Is Incurable 

Marlin was a native of Niw lork clt> and had been 
blind nine years He was of a ftnricss and Imitetu 
oua dlsposlliim and went about over the dty without 
a guide He paaaed up down and across the great 
thoroughfares frequently and only a few Ilmen col 
Ildad with a bicycle whhh vehlile he detested I 
was with him on occasions when 1 marveled at tho 
perfect freedom wllh which he walked along the 
crowded streets showing not tho slightest timidity 
and requiring no aid whatever from me 

Once I left my resident e on 21iid Street near Eighth 
Avenue wllh Mirtin for a walk through the city to 
Thlnl Avenue and I hence down town In pasaing he 
would name with great accuracy the sireeta and nota- 
ble buildings HIb eyes slinwnd no Indlcallon of blind 
nesa and no one suspected that he was blind I was 
smared to sc-e him trosa Broadway at 14th Street with 
perfect case and Imaglnn my natonlahraent when he 
shied arouud some lhnl>ers that had been set up 
across a sidewalk to prop the wall of a building under 
going repairs. He got off and on street cars without 
a blunder and made hla way serosa crowded streets 
without betraying his bllndnesa. He used no cade 
nor did he feel bla way with his hands Had I not 
known that he was actually blind I would have be 
Ileved he was feigning. 

I asked him how he knew his way and avoided col 
Ilslona and be Invariably told me he did not know 
Ho only knew that he cared nothing for hts life and 
often rewarhod that he would rather bo dead thuu 
blind Ho seemed to be guided by what I shall term 
a inlraculouB Inst Ini l superinduced by a subcou'w^lons 
mental condition I am Inclined to the belief m 
the absuDce of a better theory that he was directed 
by what Hudson terms 'the subjective mind 

Arbuchle, Cal Waateb W Fxlts 

Owing to the careful adjuatment and regulation of 
temperature neceasary In bacteriological Incubators a 
new Incubator has rncviitly been built wbicji will he 
heated by electricity and which It Is expected will thus 
overcome the dlflbultles wltfi gas-heated Incubators 
IncAodoaceDt lamps are uaed in the new heater to 
maintain the required temperature A new mercury 
regulator controls tbs lamps. The Instrument was 
tested quite recently for a run of forty five daya..iknd 
tbs varlatlODi In teemperaturs during this time 'wire 
practically nothing The Incubator Is formed vlth >■ 
triple wall providing a water Jacket and an air sps. e 
and la coverod with asbestos finished l-i white cnsuKi 
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DEVELOPMENT OF THE HUDSON 
RIVER STEAMBOAT. 


Ill that brnail Held of human actirltr which la cov 
i-rtal by fhe term cOKlneerlnB' there le probably no 
lirodiicl III AinerUnn deslKD and ronatructlon that 
III am mure rilHrlmtlve national charnrterlatlra than 




I be grewInR demand The ‘Car ijt^ Neptiw*' waa built 
l;i 1808 the Paragon In 1811 tho •'FlTofly' In 1118. 




brd the ‘RlrhmoiHl" In 1818-1814 It wan not to be 
eapecled that ao profitable n vantnre wooM be allowed 
to paw unctaallanaed and a rmnpany waa formad at 
Albany which built two boata to ran In cvpoaitlen to 
the Fulton line. Fulton and Mvintaton, however were 
granted a perpetual Injunction agalnat the oppoaltlon 
rcmpany and the two veaaala were turned over to 
Fnllon and broken up Rendered tbua doubly leoure 




towiIjNJ jUWtlLUvltt«*tte.r , ^ 
cloae nadoetnte, died ln<m4, iafi T^ton op, r 
Sttb, 1818 

ThOie oan he no doubt that the mtmastHf 
to Fulton Borvad to delay the development both o( 
eteamboat and ot river traneportatlon fat general fhe 
decMott of tbo Supreme Court In 1884 opened the, 
river to eteam navigation by boata propelled “by flkw 
or ■taeni.'' and forthwith the Improvement of the 



J4 tMt. dppili NI| ri..t Knclniii Orl 
Irr hy 4 ibot itrukr Alhivd In Twji end 
(Jnterk).' Urukcn up In 1IIU4 


'llndrr. Ill Inrh l4-natb ISO to 


d«p«b 0 fiid IWIriui by 
illrn « rech^aiiart^jB^d 

TBX “OHAliPLAni" 1888 


lid llririui by Iwo luiilnpii. ryllndrm, 43 Ini-h dlaairtor ky lO-tiMt 
icb guard In AurbM. IAU ran (ron New Yiirfc In Albiuiy 
U liiiurB and 40 nlnulM). 


tbe AmericMO river Hleamboat Also we venture Ibe 
aieertlon that them le no type of paaaenger vraael 
plying upon river lake or ocean that praaente eiicb a 
perfect pliture of gnueful llnee and contour or tar 
rlea luch a aaggeatluii of epeed aa tbe American river 
ataamboat Tbat It ahouUI ahow auib undlaputed 
beauty le aurprlilng when we bear In niind that this 
type ot boat baa been devcIntMd during tha put ban 
dred yeara along llnee nf tha elrlcleet utility and 
under the atrrea of the moet eevere (umpotitlon, a 
competition whoee Intensity hu nut been exceeded 
even In the conetnirtlnn of the louipctliig rallreada 
which bave thronn their olaboralo not work over the 
face of the country Every one of tbe petullar charac 
terlatlca of the river stoamboata hae been due not to 
tha mare caprice of the builder but rather to certain 
exacting phyelral condlllona of the work which had 
to be done The ahoal draft the wide overhanging 
guarda, and even that diatinttively Amerban aurvlval 
(wa bed almost aald anathronleml the walking beam 
ei fine, are Instances of the survival of the lllteit ‘ 
after one hundred years of endeavor to find the beet 
type of boat for this work 

The aucceuful trip of the Clermont to Albany 
In 1807, In the then Ini retllbly brief time of 12 houra 
brought the new eystom of trenaportallon Into Imme 
dlate favor and the growth of traffic, in eplle of Ibe 
fare of |7 for the aingle trip wu auch aa to warrant 
the lonatructlon of four additional Iteamboate to meet 


III the poaeeulon of Ihelr exclualve rlgbtg in the 
State of ’<Ien York Fulton and Livingston took out 
additional patents and settled down to the develop- 
ment of the river tarrying Irade Not much le known 
cf the four Bucceaeors to tha ‘Clermont mentioned 
aliove beyond the tact that tha weahueen of ronitrar 
Mon whlih aaa evident In the “Clermont' was reme- 
died The rectangular crom eectlon was abandoned 
a keel and keelsong ware Introduced to give the longl 
tiiditial etIltneM, the flat bottom wm abandoned in 
favor of a dead rloe. and the bilge uaH given the 
rounded form which cbaraclerlaee the later veeaela ^ 
In istt Aaron Ogden Oovenior of New Jersey petl 
tinned the Now York Legislature against tbe Fulton 
monopoly, but wu uneueceeaful He built i 
boat called tbe “Sea Horse,’ to run between Bllnbeth 
town N J and New York city and tbit vessel la 
« redlted by John H Morrtion In bla “History of Steam 
Navigation with being fitted with an engine that was 
the pioneer of the American beam engine Biibee- 
qnently Livingston and Fulton gave Ogden permis- 
sion to run his steamboat on his ferry route for s 
period of ton yeara Out of this arrangement came the 
litigation ultimately carried to tbe United States Sn 
lirema Court by which the ataamfaoat monopoly, which 
hod ex luted for uventeea yeara, wu brohen One of 
the moat active opponents of tbe Fulton JUlTlaggton In 
tereetu wu ‘ Commodore" Vanderbilt, who tn tbe early 
20 s was operating two boata the Belloua’ and “Btoud 


steamboat began to go forward by leap* and bounds. 
Tha original North River Company wu at once eoi^ 
fronted by opposition linu The Hudson River Ldne 
built three boats, the Constitution "Consultation." 
and ‘Independence." and certain people In Albany let 
afloat the ‘ De Witt Clinton " Tbe year 1884 U nota- 
ble for the launching of tbe flrit eteamboat to carry 
compound enginu tbe 'Henry Bekford’’ The cylla 
dera were 12 and 84 Inches In diameter and the stroke 
4 feet The new type ot engine gave uttafactlon, and 
It wu used In aeveral veuels. Including tha "Com- 
merce *' launched In 1825, ot which we prewnt an lllut- 
trattoD and tbe "Ban ’ of about the same date The 
dlmenalons of the "Commerce ' ahow the trend of ds' 
le wu of lees length than the ‘CleN 
noDt,’ 180 feet u against 160 feet but of nearly twice 
tbe beam, the 'Clermont" having been altogether too 
narrow for stability Her engines bad lyllndera IS 
and SO Inches In diameter by 4 feet stroke Altered in 
1X68 and renamed "OnUrlo, ' this remarkable reeul 
was not flnally broken up until the year 1894 The 
Bun ’ wboee enginu were of the same compound 
model and of the same dlmenslong to credited with 
laving made the trip from New York to Albany In 
the year 1818 In twelve boura and elxtmn mlnutu, 
V llh tblrtmn landings so that tn the Intervening nine- 
teen yurs alnu tbe voyage of tha "Clarmont," the 
time of paeeage had hwn redneod about two-tbtrde 
The year 1880 to notable (or tbe fact that John Bte- 







iMaottfle AtaMtkUK 


tk* twttt moMHy t^ivtes Tmt tnk«, m 
'UmA tt* tMmfc tUtn pmmoiw bosiiMH. ud 
glM h|« litidMi to Um 4Mc& ct «ifliiM tnd itMifr 
fend It la donbtfnl tf uroM who worked st 
W ^roblan In tha drat bfeK eantnry aaocoedtiis Fnl- 
MtttMMtadtepar impnia, PMataed ot a natonl 


It waa at ahoat thla time that the praotioa waa toV 
lawod la aene ot the ataamboaU of proirldlng two aepa- 
rate eaglBaa, one for aaeb paddle wheel Tha “North 
AnMrIca,” above referred to had enaliiea of thu kind, 
at did tha “Ohamplatn,' U31, which Is shown In one 
OC ow iUnstratlona The “Champlain” also UIustratM 


ai7 

wonderful devalopmaat la the speed ot the Hadaon 
Siver Bteamboat At that time there were no etaam 
voeaela anywhere in the world that could approach 
theee famoue craft In speed and that American ship- 
biilldera and englneera abould have gained such a com 
manding lead over the Old World It to be attributed 



sem msbio, cyllnikr, 81 Inch dbiBP(«r, 12 foot HtrolH ni>r»<-|M« 
rhp dbima^onni oen Mt SOU gueets. Him en four decks (or tl 

TEB •‘AUBOISAOK" T0« inn nsnoi. 1W6 


phla,” 18M, ha Introduced the practice of carrying ihe 
boilers outside the boat upon the guarde, and In ber 
engtaM be Introduced balanced poppet valves and 
wroughtriron aide pipes. In the following year he in- 
trodnced (In the “North America") for the lirst time 
the familiar truM or “hog frame" for atllfening the 
bull, a dcvloe which has survived In the Undson River 
Btmmbeat to the present day 


prevlons years. The nest vessel to make a consider 
sNe cut In the running time to Albany after the per 
(ormance of the ' Bun” was the Novelty ” whli h on 
May Slat, 18S8, ran from Albany to New York In nine 
hrors and forty-aevsn minutes. On August 83rd ot 
the same year, the “Champlain ’ niade the run north 
In nine hours and forty nine minutes 
The period from 18S0 to 1840 was marked by a truly 


for the People’s Idnc which was started In 1836 Thi 
"Swallow after freuurnt alterations to engines and 
hull with a view lo Ini reuse of sjMied was dually 
cqnippod with a cj Under of the huge diameter for 
tboee days of 62 Inches and the Rochester with one 
of 60 Ini hes dinmntsr The particulars of these boats 
BH given by Morrlsun show to what an advanced stage 
(Conltnuid on page ill ) 






AMERICAN STEAMBOATS PRIOR 
TO THE “CLERMONT.” 


It la (IIIH Ilf thf oatlmable quallUcs of Robert Fulton 
iliut 111 H|iliH nr the obvIouH temptation no to do, oon 
anjuiiit upon lile brlUlaot euccen with 
till’ (.liriiiunt he never i lalmeil the 
diHlInilloii or being the nrigluitl Inven 
lor of tUe steHiubmil He was perteel 
1} rRinlllsr Kitb the liiKenluus work In 
Ihe detelopniviit of ateani navigation 
whli h hud bcHUi done both In tho 
Unltwl StntPB mid In Kurnpe dnrlng 
the two deiadea preredliig the aucceaO' 
ful trip nf the Clermont He bad 
lutlraate knowledge of the previous his- 
tory of the art, he vrae peraonally ac- 
qunlnteil with the more euiresHfuI In 
venters, and na a giienl had made 
trips on at lenat one of Hie mure aui 
ceBBful boaU The priaeiit relebrallon 


Scflanll^ Am«ridyv • 

17M was placed la raaalar aarvlea oa the Dalawara 
as a packet lU salUac dates balac advartlsad In the 
local praaa. 

The sixth staaaboat a stam-whaaler, built by QapC 
Bamuel Morey of Conneetlont sailed from Hartford 
to New York, with Cbaaeallor Ldvinfston and others 
on board In 1794 

The seventh stea m boat, by Fltoh, tried mi the old 





^rjsi'iWhS,:d*i?w.-^at'{£??s "S.'a 


Colleit Pond now the site of tho Criminal Court build 
lug and City Prieon, New York, was driven by both 
paddle wheels and a strew proiiellor Chancellor LIv 
Ingaton waa ulioard on this trip and a very i rude 
model of the lioal shown In the aeionipanylng llliis- 


trelt. ^ tfafiaa aaft OWoillqr U«4*l»bat. hatf 
sida ebala whgalB drlasa ty a atapM aagttta It ma 
triad meodatfDlly la Oetalwr, 17N, aad mtk thd 
lah kUaiatar •» board aa a (imt laada thraa mUaa aa 
hour 

Tha twelfth ateainbaat, bulH by Ctd. John Btaysha, 
was a S6-foot llaMiettoBiad boat, which was driven by 
a loraw ptopeUer on the Hudson Hlrar nt a apetd of 

tour mtlea par honr In 1801 and U04. 

The thirteenth ateainhMt, built ta 
1804 by Btevens, waa proptUed by twin 
Borewa at a apead of aaran to elebt nines 
per honr, and made aerenl tripe on the 
Hndion River 

The fourteenth eteemboat, bnUt by 
Oliver Bvmne In 1804 wee a large ecaw. 
or Ughter, driven ly a peddla wheal at 
the etem. 

Itie Uteentb and loot ataamboat be* 
fore 1807 to make a trip under her owA 
■team waa a large pirouge, with aide 
paddle wheels, nailed tha “Ptamnlx,"' 
built by Btevena In 1800-7, whleh, being 
debarred by Fnlton's monopoly from 
navigating on the Hudson, auba^nantly 
■teamed to Ptalladdphia by aaa, aad 
a throoab thua became tbe first ataamahlp to 
" make an ocean voyage. 

It abould be understood that al- 
'**'''” tbongh tha above ennmemtlon Inrindes 

veeaela that were actually moved by 
■team, no claim Is made that they were 
all of a pnitlLsI character Of the Amerirana who 
turned their attention to the development of the ateam 
boat In the pro- ‘Clermont’ period two men, in our opin- 
ion aland head and shonidera above their competitom, 
namely, John Fllih and John Btevena, the llrat, for 



boat olao built bt lllili was 
Irlirt on Iho HelnnHie In I7s7 
The third huai liiiill l)\ Junira 
Ruiunry and drlvtn h> i wiiter 
Jet was operati'd al Bln iiards- 
town uo the I'atotnin tieplember 
Prd 1787 

The fourth HCvninlxnii Inillt by 
Flmh ran from Phlhileliihla to 
Burlington In 17HK 
Tbe fifth ateanibimi iilnn built 
by Fitch, made eight mllea an 
hour ovfr a maaanred <oiiri<e at 
Philadelphia In 1789, and in 


waypobdu ’ 


polling a beat, that ha used 
tnbnlar boilers and hl^-praa- 
■nra ateam, and that ha waa 
tha drat to adopt that ayitam 
of twin propellera whleh auh- 
■aqnently became the standard 
method Of propnlalan throngb- 
out the world. 

fWUt RTM. 

loha mtch. atanttl o^ ka a 
tvleadtd type «r a 
of Indenlons, ootROBSOiaB, knt 
poor Inveotori, wh« did M 
mneh to pranote the IndnatrW 
detelOpmtAt of thw omm 
dnmif the mtet a* (hai 


an xBfnox n im 



4S. t9P9- 



WMm, Ccum-i oa tiM flat of Junarr. lT4t la 
ni9«Mrfet» xlrraiiMaMM, tuf Imied tb« tnda of 
eJotk malctt^ ud at tvanty'fU 7 «ara of aga 
Awad to N«w Janwr and thou to nuiadalphla, 
Wltara ba tMcama a atrong partlM on tha Anarlcan 
rida A tha dlaputa batwaan tba eolonJaa and Oraat 
Britain Ha waa aada llantanant of a oompanr 
raland at Traaton. but nlUmataly he fonnd bln ipharo 
of uaafolnaai in the gun facterr at Trenton Whan 
Waahtngten croaaed tha Oalawara Fitch mored with 
tha Contlnaatal troopa to PennsylTanla. In 1780 ha 
waa appolntad a depnty aurrayor, and ultimately 
alruok ont waatward for tha purpoaa of aurveylng 
kanda lying bayond the Ohio Rlrer In 1781 he atarted 
for Fort Pitt, now Plttabnrg Later be waa captured 
by tha Indiana, endured aevara privations, and waa 
finally carried by them to Canada, where be fall Into 
the bands of tha British After hla liberation be again 
took up tha work of surveying the unknown lands of 
tha West, and ultimately In 1788, turned bis aiten 
tlon to his great life-work of Inventing a boat to 
travel by the power of steam Beyond a natural apU 
tnda for mechanics, Fitch waa entirely unfumlahed 
for this dlIBcnIt task Although steam-engine build 
Ing was a recognised trade In Rngland and had been 
for many years, there were at this time but three 
steam englnsa In the whole of America, and the coun- 
try was absolutely without suitable means for steam 
angina manufacture In bis quaint 60O-page manu- 
script autobiography now In the Philadelphia Li- 
brary, Fitch writes “Although it was not to my 
credit, I did not know that there was a steam engine 
on earth when 1 proposed to gain a force by steam " 
He road up all the scant literature he could obtain on 
the subject formulaled his plans and on Seplomber 
S7th 1780, presented a drawing and model of his 
boat to the American PhlIosophl(«l Society at Phlla 
delphia The model shows the method of propulsion 
by an endless chain provided with paddle boards 
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nteh's right to tha Invention, fresh sdvancaa of 
money wore made by the shareholders, and a 
boat 11 feet wide and 48 feet long was equipped 
with an engine having a IP-Inch oyllnder After 
mnob esperimental work with the condensere. this 
boat, on Auguet Mnd 1787. waa propelled on the 
Delaware In the preeenca of praotlcally aU tha mcm 



b«rH of the Convonllon who were then eiutiig In Phlla 
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The cylinder waa double-acting and condentlng. Fitch 
Introduced the Jet condeneer which he believed to be 
original with him, although It had been prevloualy 
Invented In Europe The boat waa driven by six 
pairs of oars or paddles which wars plvoteily eon 
nected In sets of throe to four horlsontal driving bare, 
operated by imuks on crank dtska driven by the en- 
gine. Fitch preferred those paddles to the paddle 
wheel, because he considered that fhe latter Involved 
a groat wasto of power due to th^ obliquity of the 
wheels on untcring and having the water FItch'e 
objection to the jsuldle wheels was tbcurcilcally coi^ 
rect, and its IneCIcleocy wss nut corrected until the 
Invention half a century later of tbn feathering pad 
rile wheel 

The third stpamlmat built by Fitch was a much 
larger craft and was drlvin by a greatly Improved 
engine The new boat was GO feet In length and 8 
feel In boam Its engine also had l.Minh cylinder 
hut as the result of an Iniproveil londenscr dealgood 
by Utih It devclnped loiiHldcrably mors |M>wer than 
Ihn unglue In tbc preceding Imal Kiirllic roiore It 
should he mentioned that this was the first steam 
Isetl equipped with a tubular holler the Invention of 
Vnigbt The oars, or paddles were removed from tha 
s'des and placed at the stern Toward the close of 
July 1788 she made the trip of twcuty miles from 
Philadelphia to Rurllugton and on the 12t1i of October 
she made I bo same trip In three hours and ten min 
utee with thirty paasengere on board The boat con 
tlnued In more less riperlmeutal oiieratlon during 
1788 and 1789 The story Of the tronblos of Fitch and 
\olghl in the endeavor during this timi to perfect 
their piigini an iimlalned lu Fitch s siitohlograpby Is 
of aUsorbliig Interest No less than seven dllteren* 
condensers wero tried and rejeclod Finally an 18-lni h 
Btrani lyllnder and a jot condenser of Fitch s design 
were Installed and nt last In the words of Filch L \ 
tho 10th of April (17911) got our work compleated and 




him much encourajiement He farmed a company ana uov ttandniph or Virginia nacld Rlltenhons 

on March 18tb, 1786, secured from the Lcglalaiuro tronomcr and other notable men An engra 

of New Jerney tha exclusive rights for steam narlga description of the boat made from the plans « 

tlon In that State It was at this time that he asao- llebed In the Columbian Mugaslne for DevemI 

cUted himself with Henry Volght a clock 
maker of unusual mechanical Ingenuity 
and ekill The task which these men had 

•et themselves was Herculean There ' | 

were no machloe ahops nor the neceesary L 
tools for the accurate work required , and . 

throngh the subsequent years of exiterl 
mentttton they had to feel their way t \' 
amid a thousand dlsnouragementa of pov 
erty and Ignorance, to the final euccess ^ ^ 
which crowned their elforts five years 




the boat by oars or paddles, working on 
the aide, and moved by cranks operated 
by the engine This was tried on the 
Skis with the 3-lnch engine and on the 
Frih of July, 1786 tho first boat propelled 
by eteam In America made Its trial trip 
suerestfnily on the Delaware. Rncour 
aged by the passage of a law by the 
State of Delaware In 1787, eeouring 


water came out to try us 
Shortly aflorward RUtcnhoiiee the as- 
tronomer Dr Ewtng (len Irvine and 
others were favored wUb the novel ex 
l>erienre of s steam voyage, and now at 
last publU Journals begun to give well 
deserved notbe to the successful efforts 
of these liiilctallgabis Inventors The fol- 
lowing paragraph was published In the 
Qazeltc of the United States May 16th 
1790 and w Idely ret o|)led throughout the 
Unlou Burlington Slay 11 1790 Tbn 
friends of science ami the liberal arts 


en wu learn that they lauie from 
ndclphla lu three hours and a quar 
with a hood wind Ihe tide In their 
nr Ou ihclr relurn by accurate oh- 
uUons they proceeded down the river 
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EUROPEAN STEAMBOATS PRIOR 
TO THE “CLERMONT.” j 

Ai III AmerlCA, w In Kurops, th* quarUr of a c«d 
turr priHiedlnK the iDct-eaful Inaagutmtlon of otaam 
boat lervlci! on the Hudson River was a period of 
trlraordlnary Interest amoDg Inventors In the possb 
bllltles of steamboat navliallaii, during which a great 
amount of thought and expeiimental work, was devoted 
to the rtevelopmenl of a succsastiil steam-driven ves- 
sel In the present rbapter we shall touch lightly up- 
on those Inventors who merely drew up plana took 
nut paten I H, and made more or less succeeafnl models 
of steamboats our attention will be devoted more 
spat Ideally lo the clearly recorded and well-authenti 
cated Instances In which steamboats of useful aUe 
were aclnally propelled by steam 
Following this plan, we may dismiss at once the bft- 
aaserted claim that a vessel of some >00 tons, built by 
Blanco de flarray a native of Biscay, was propelled by 
■team at Barcelona In Spain In the year 1643 Caro 
ful seanb by Investigators baa revealed two letters 
signed by Qarray and dated 1643, describing expsrl 
menta with different vessels both of them moved by 
puddle wheels turned by men There la no mention 
of the ose of atosm or anything to Indicate that this 
motive power was contemplated 
The Marqule of Won-eater pnbllabed a booh In 1663 
In which mention Is made of an angina and of the 
ability nf the Inventor to make the vessel which ear- 
r<ed It go againat the stream which the more rapid 
It is the raster It shall advance" His iiatent, how 
ever contains no suggestion that ha had any Idea of 
1 1 Ing eleam 

Although tlie name of no Inventor In the early part 
of the eighteenth century Is more closely associated 
with the dealgn at the steamboat than that of 
Jonathan Hulls there Is no proof that ha ever built 
and operated one At the name time Hulls was a 
man of unusual Intelllguiue and of considerable me- 
chanical sklU Hla patent taken out In 1736, de- 
scribes the Invention as a machine for carrying ehipa 
and veeasis out of or Into any harbor or river againat 
Sind and tide The following year he published a 
pamphlet In London describing hts Inveutlon and It 
is curlouB that, like many early experimentalists, ho 
conslderod that Its greatest useftilness would be found 
In the towing of vessels The tllustrstton of his boat, 
given ou page 220 was drawn from his very complete 
description of the mc< banlsm of the boat and Admiral 
Preble of the rnlted States navy In bis work ‘On 
the Origin snd Pevelopment of Steam Navigation, 
says that there (sn be no doubt of his having been 
the first inventor of an Ingenious and practicable ronli 
anlm for proiwlllng vsssols by a condensing steam eu 
gine snd by imddle wheels and this be It remeni 
bered was as far bark aa 1736 Writing over a qimr 
ler of a contiiry ago again tbe same author says 
The following doggerel Is still the burden of a i-om 
nion street ditty among the Isjys of Campdon of Olou^ 
cihlcrshlre. Hulls a native place 
Jonathan Hulls, 

With Ills iistent skulls. 


It Is a disputed imlnt whether to Denis Papin, ths 
great Frereh engln«ar and professor of msthamatirs 
St the University of Marburg Is due the rredit of be- 
ing the first to make a steamboat run upon a public 
waterway Preble however Is of ths opinion that fals 
cerrespondenco with T^lbnitx, which was brought to 
light during the latter part of the nlnelsenth contury, 
fully proves that Pspln actually conatructod a steam 
boat which he ran uimii the river Fulda In 1707 It b 
(vrtain tliat he met with the seemingly Inevitable 
ridicnie and abuse Dlsgiislod with ths conduct of the 
Hessians be detcrinlni il to go to London In his steam 
vessel and descendi-d tho Fulda aa far as Uunden 
where the bnsiincii laid violent hands upon him, and 
destroyed lile little oinft 

Next to Papin iniius the Marquis de JouRroy who 
In I7H1 built a steam iissel 160 feel In length and 16 
feet In beaui wbl<h uiordlng to a docoment now In 
Paris was propelled liv steam for fiftsan minutes 
against tbe streoiu 

wiLuax rnnoTOi 

The credit for thi luventbin and constmctlon of ths 
first sUuunboal to I>e am ec-ssfnlly applied In Europe to 
ggsful navigation la due a Scotch engineer, William 
fitraJngton, who atlai.ki d the problem on original lines, 
Sfifi produced a vessel the "Charlotte Dundas,” which In 
many tespecls was hair a century In advened of tho 
gtgu o( the art Symington was born In Scotland In 
ITM Mveated for the churcb, hta taste tor mschant- 
imf ha telb ua Isd hijm to filrewt hb studba 
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to the exerotoe of the profaaslow of a elvU angtngsr Ha 
obuined patsnb for atrarnl bsprorgmaBb ta tha ataam 
euglna, and dealgnad a stann earrbfia, whbh la 1786 
ha sabaltted to aavainl baraad and aolaaUfio man tn 
Kdlnborgh. Hara ha mat Patriot MlUar of DabvUi- 
ton, a wealthy hanhar, who Inlormad Symington that 
bo bad "spent much time In making eaperfmenb as 
to tha propalUng of vaaatb upon water by nalag 
whseb In pines of aatb or oam Tlbso whaeb ho 
had put Id motion, applying ths strength of men to 
the tnmlDg of a handb or winch." Symington told 
MlUer that he believed a steam engine might be con 
structad for the pnrpose, and he proponed that favorlta 
method with early steamboat Inventors, of eammnni 
eating a rotary motloa to the paddb by tha altarnato 
action of ratebot wheeb. The first experiment was 
mads with a two^yllnder engine, the cyllndert being 
of 4 Inches diameter and 18 Inch stroke. It was in- 
stalled cm a doubte-keel Teasel, and tried on tbe Dels- 
wlnton estate In 1768, with aattsfaotory resnlts. The 
next experiment was upon a brger boat, 60 feet In 
length, belonging to Hiller, which was already equip- 
ped with man-operated paddle wheeb In thb vesMl 
Symington pUced a twoeyllnder engina, each cylinder 
being of 18 Inches diameter and 3 foot stroke , and In 
October 1789, with Miller and several prominent busi 
ness men and englnaen on board, tha boat was driven 
at a rate of five miles aa hour la still water Tbe an- 
gcsvlng on page 220 Is based on tbs original pbni of 
this bast, as given by Symington. At this point. Mil 
ler retired from bualnoas to devote himself to bit 
estate at Dalawlnton, but In the year 1800 Istrd Dun 
dss, one of the prlnc-lpal owners of tho Clyde Canal 
requested Symington to take up hla experiments with 
the steamboat, and spent about >36,000 In this work 
With suttclent capital assured to give him a tree 
haud, Syminsiton dMigned an entirely new boat and 
engine colled the “Charlotte Dundas " An examina- 
tion of the drawings of tha vaesel, as shown on pages 
220 and 221 of this Issue provsa that Symington was 
an engineer of decidedly original genlua Even at that 
surly day, his mechanical sense ob]ected to the rum 
liersome overhead working beam and tn a latter at 
that period he crtttclsea the cylinder erected In a ver 
tlcal position snd the heavy working beam, and other 
heavy and rumpllcatad apparatus of tbe old steam 
engine and explains bow by changing the position of 
the cylinder and ‘by coupling tn tbe end of the piston 
rod a crank and arm,' bo ‘ reproduced a rotary motion 
wllbout the Intervention of a lever or boom ’ In cither 
words, Symington In the engine of tho ‘‘Charlotte 
Dundas originated the modem borlsontal reciprocat- 
ing engine which was destined to become the predom 
Inant type for steamboat locomotive and stationary 
engines and continued to be such throughout tbe mid 
die period of the history of the steam engtue The 
cylinder was double acting 22 Inches In diameter snd 
with a stroke of 4 feet It was direct-connected to 
the crankshaft of a paddle wheel at tbe stern of tbe 
boat The account of the experiment as given In his 
own narrative which has been tonfirmed by others. 
In as follows 

Having previously mods various experiments. In 
March, 1802 at I.ock Twenty-two, l«nl Dundso, the 
great patron and steamboat promoter along with 
Archibald Spiers Esq, of Blderslee and several gen 
tUmen of their acquaintance being on board, the steam 
boat took In drag two loaded vessels tbe 'Active' and 
Eiiphemis,’ of Grangemouth Guw and Elsplne, mas- 
ters, each upwards of tventy tony burden, and with 
great mm carried them through tbs long rMih of tbe 
Forth and Clyde Canal at Port Dundas, s distance of 
nineteen and a half mlloo. In slz hours, although tbe 
whole time it blew a very strong breese right obMd 
of us, so much that no other vessel could move to 
windward tn the canal that day but thoM we bod in 
tow" 

Sloce the object of Lord Dundas In employing Bym 
Ington was to bsvo him devlss some cheaper means of 
towing canalboata than ths existing method by horsM, 
It would look os though the future of tbe eteomboat 
was assured hut, unfortunately, tbe other proprietors 
of the canal objected to the use of etMmbo^ urging 
that the waves set up would wash swsy ths canal 
banks. Therefore, nothing further was done Bulse- 
quently Symington was Introduced by Lord Dundas 
(o ths Duke of Bridgewater, who wss tesponslbls tor 
the Introduction of canola Into England Symington 
ImprSMod him so favorably tbat be gave him an order 
lo build eight boaU almllar to ths "Charlotte Dundas" 
fur Hrvlce on his oonals, but tbs dMth of the Duke 
shortly afterward Isd to the cenceltng of tbe order 

Among the many msthods of applying the power of 
ihe engine to pro^ tbe boat tbat were tried by the 
early Inventors one of (bo moot popular was to use aa 
endlesa chain of paddle boards, traveling ever wheale 
or pulleys at eoeb snd of the boat, tbe padfilM being 
submerged aa they psmsd toward the sura, and being 
ranied cirar of the water as they returnsd toward tbs 
bow or this type was DMUeao’8 stMmboot, whieb 
wgs tried on tbe rtvfS DMbe In 1808. The hmnge- 
ment of the engine ohd the obaht of paddMs la abewa 
very olsarly in the giEghTlag m fiacH IN ahft.Nt. 




tioB of the pMea wM eoavdrud ihie Mtaor aMUiE j»> 
meaaa of a rntdiat gwr Bottag atha a gftt 
the aula driving nxin. ' j 

twiMifiE snfiHWAiB nm so na ’•ojnsai.^ 

(OomauMfrompngeUB) 

CounotL after a trip oa the Delaware, were eo greatly 
pleeaed oa to preseat Fltoh with a gait of eolera for Ua 
boat 

The aew veatare waa bow ready tor oomatarsfal 
explottatloa. A achedule of aalliag dates and figim 
was drawn up, and during the following tbiM uoaths 
thera appeared In the local papers twoity-thrM a# 
vertJtimeaU annonnclng the thoM of mlllng. The 
ruuUe covered were to Trenton, thirty mllM, to Bur- 
lington, twenty, to Chester, fifteen, and to Wllutng 
ton. thirty mllM Daring thoM Uuse montba "The 
Stoambowt," ae she wss popularly ealled, ran In regular 
peasenger eenrlce for a toUI dtotanoe of between 1,000 
and 3,000 milee. Llmltatleni of space prevent any 
fuKher quotation of the certlficatM and enlogiM given 
by prominent men of tbe day Ve preeent engravtage 
of two of tha advertlaamento of 1780, photograpbefi for 
the SoRNTtrio Axiaaiceti from the fitoe of tha Penoeyl- 
vpnla Packet and th* Federal Oasette, by the oourteiv 
of Hr Abbott, the curator of the Philadelphia Library, 

In view of this crowning enoceM to tha labore of 
Fitch and his asaoolatss, ths story of tbe reat of hla 
life Is truly tragtcaL His attompt to build another 
ard larger veaaal failed for want of financial anpporL 
Had aome Infinantlat, wMlthy, snd taretghled patron 
come to Fitch’s asslatsncs at this time, there can be 
little doubt that the advent of successful commercial 
■lesmboat navigation would have been baataned by 
twenty yean. But it woe not to be Dtecouraged 
and embittered by failure to ssenra recognition and 
support, FItob after an abortive trip to France, wrote 
an account of hla life and experimental work, which 
he delivered to the librarian of tbe Philadelphia Ub- 
rsry with Instructlona that It be not opened for thirty 
years, and than, retiring to Bardstown, Ky, he ended 
bis unfortunsto life by committing enioldeL 
JOBE STETEBai 

The claim of Col John Btovene to a foremost peel 
tlon among thoM who oontrlbutod to tha Mrly de- 
velopment of the atMmboat Is baaed upon bis recogni- 
tion of the value of the ecrew propeller, of the multl- 
lubular boiler, and of high pressnro steam Like Fltcb, 
Stevens wm possessed of great mechanical ablUty, 
and to this was added the advantage of WMith and 
education. His claim to have built tbe first steam 
screw propeller boat to navigate tbs waters of any 
country we consider to be Indisputable. 

After some preliminary experiments, as recorded 
earlier In tbe present chapter, Mr Stevens designed sn 
entirely new engine snd boiler, differing from anything 
that bad yet Iwen attempted either here or In Europe 
Slid erected It In a 28 foot boat, which made many soc- 
iwsitul trips St epeede of between Mven to eight mllM 
an hour on tbe Hudson River The twin ecrewA en 
gIne, snd the holler are still In existence and are now 
nt the Smilhwnlan Institution, Washington The ao- 
rompanylng Illustrations are rsproductlous from 
photographs of this exhibit made especially for tho 
Bi iKVTiriu AupUican hy the courtesy of tbe curator 
Ibp cylinder was of 4^ luchM diameter snd 8 IdlIms 
stroke Motion wss trsnsmJttod from the overhead 
croaahaad by two oonnocting rods to a pair of oraSkA 
one on each propeller shaft. The cranks tnrnsd In 
opposito directions (to overcome tbe tendency Of a 
single propellsr to rotate tbe boat) mad the onnks 
were maintained In their proper rotating position 
relatlTely to each other by means of two gear whMls 
on the propeller shattA Tbe reaction of the connect- 
ing rods a^Bst each other Mired the purpoM of a 
parallel motion and maintained tbe piston rod In 
alignment The vnlvM oonalsted of two-way oookA 
and they were driven by a crank on one of the pro- 
peller ihaftA through the Intonaedtary of a vertical 
nek and gear whMia oa the spindlsa of the two-way 
cockA The bollar Is one fona of the uultltabular 
type lavoitod by OoL StevenA It hah 18 copper tubSA 
14 prejecUng front each aide of a center reetongalar 
chest 

Cknttomporsry tesUmeay to the aneqanfnl opentlmi 
of this boat Is given In Btowsrt’e "Ansadotoa of the 
Steam BaglnA" publlahed la 1819, sad. tiy an artlele, 
by Jlr JamM Renwiek eontribntod to Tredgold's 
“Treatise on the Steam EngtaA" publlahed In London 
In 1838. 

That John Btovens and hla son, Robert L. Btovena. 
are to be credited with having hallt the flnt 0 onb> 
going stoeniiblp la proved by tbe wdl-anthieBU«aMd 
voyw* mode by Bie "Fbonlz” fyo^ Hew to 

PhUadelphlA Tho unglnM of the "Phamli” wen ^ 
elgnsd gad haflt by SteveoA Thi ao comp a a ylnt 
tntloB of Ihla fclatoric via e i l ie troa a photofnph Pt 
aa old polatlag at tho family boae, 43agOe Mat. ^ 
lMkeB,M.d. A:I]adlagtoUwabevervafagB,NaUt8lt^,',, 
J BoettHasMll, the fmHiar «< 
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THE AHEUCAN WAUONG-^EAM 
OKUNL 

LtMA«4 at fron tba aUadpoliit of tlia mechanical 
anfiiiMr, tha moat axtraordloW fact In the atorr of 
the daralopment of tha Hudaon RlTar ateamboat la 
the Tttalltr of that early form of ateam engine known 
aa tha wmlkinrhaam type: Although to^ Ita term 
of natfnl Ufa laeka but a year or two of a cantnry and 
It tberafora, aetnally aa old U the Hndaon Blrar 
ateamboat ItaaU, and thongb It repreaanU one of the 
aarllaat and cmdaat methoda of changing the recipro- 
cating movement of the platen Into the rotary move- 
ment of tha power abaft,'the walking beam engine la 
to-day tha prevailing type of drive on the Hudaon 
River Moat algnlllcaat fact of all, when It came to 
tha queatlon of what type of engine to uao on the 
‘Robert tTnlton.” \he lat- 
aat of the Hudaon River 


to the keelaona of the floor of the boat. The A frame 
waa built of maaalve Umbera vary atroagly braced and 
bolted, and oaniad at Ita apes the main bearings of 
the wanting beam The gntdes for tho croasbeads 
were held In line by rods extending from the guides to 
the A-frame. 

The boUw of the “Clermont" waa made of copper 
and carried the low preeeura of four or live pounds 
to tha square Incb Copper woe nied beoauee Iran 
plataa were not avaltabte, but eventually, when rail 
able boUer plate became available Iron boiler* were 
Iplrortured, and Immediately blgtaer steam preaanres 
began to be uied Tubular boilers were Introduced 
In 1810 on the “Novelty," end about the year 1840 
wood gave place to anthracite coaL Concurrently 
with the tncreaee In boiler preaaures a greet advanre 
waa made In the else and power of the englnea The 
single cylinder of the “Clermont wna 24 Imbee diam 
eter by 1 feet etroke The “Chancellor I.lvlngnton" of 
1818 had englnea 44 tncbea In diameter by K feet 


favorite drive for Hndaon River eteambeata, and Ua 
undoubted popularity among tho direetora of tha oona> 
paniefc and In tbe pilot honaa and tha eiigiDe room, la 
largely due to the eaiieclal condltlooa under which the 
Hudson River scrvire Is operated In the ftrat place, 
the upper reacbeu of the Hudson are very ahnllow 
daring eeveral monlhe of tbe eummer, and It la dm 
alrable to keep tbe draft of the boati aa small oa pos- 
sible, eondltlona to whlth the broad and aballaiw but 
sweetly modeled river lioata lend themselvee admirably 
The largest vessela fur ibe nigbt service are of over 
4 000 tons displacement, and are driven by englnea of 
4 000 honepower, yet they draw only about 8 feel of 
water It would be a difficult proposition to drive 
such vessels with screw propellers. Furthermore, the 
large number of landlngn which must be made call 
for a boat with good munouverlug qualities ablo to 
stop and nlart qulikly and make quirk landings st 
tho piers. The paddle-wheel t)oamH>Dgtne boat has 
proved to be Ideal lor this purpone While It la well 
understood by the engine 
builders and shipping men 


men, bulk this year, It 
waa decided that, mil 
things coualdered. themoat 
sultaUa anglne would be 
one of the kind which was 
lint placed In a Hndaon 
River boot In the year 
1811. 

In etiiein engine pnctice, 
one hundred yean ago, 
the rooking or walking 
beam was the favorite 
method of connection bo- 
tween tbe platen rod and 
connecting rod We are 
aU familiar with the en 
gnvlngB of early atatlon 
ary englnea, particularly 
thoos used for pumping lu 
city watarworka. In which 
a vertical steam cylinder 
Iransmltted Ite power to a 
caat-lron overhead rocking 
beam, which waa carried 
upon cast Iron girdern sup- 
ported on cast Iron plllara 
of elaborate claaalc design 
By the middle of the nine- 
teenth century, thia type 
waa being discarded tor 
tbe simpler horiiontal en 
glne, and to-day tbe few 
remaining walking -beam 
■tatlonary engines are re- 
garded with a etrlctly an 
tlqnarlan Interest 

In the development of 
the Hudson River steam 
boat -on the contrary the 
beam engine proved to be 
BO Ideally adapted to the 
work, that It has held ita 
place Bgalnot the fnnltl 
cylinder high prenture, 
fast running engine, with 
otmaplcuous aucoeoa In 
the flrat place. It waa an 
easy engine to build, and, 
when once tha foundries, 
machine ahopa, and forges 
bad been built and a force 
of capable meebantea had 
beoome avallaUa lu flrst 


of the Hudson River that 



glne consisted ementially 
of a single cylinder a 
walking beam a oonneeb 
Ing rod, tha A frame, 
which carried the main 


Lyllnder, 



n«nni ov m “APiioinuaK." 


bearings of the walking 

bvem, a ]et condenser, a hot wMI whose platen was op- 
orated by connecting rods from tbe walking beam, and 
teed pnmps operated from tha aeme connecting rods 
aa tha hot well Judging from early prints and de- 
BcripUoaa, the engine waa quickly developed to tbe 
Idantloal term which It carries at tbe present lime, the 
principal change being the subetltutiou. In the pari 
quarter of a century, of surllaoe oondeneers for the 
early ^ eondenaer 

Tbs "Olarmont" U we hava shown alaawbere, traos- 
mittod tha power from the cylinder to the rnmksfaaft 
through a beB-onuk tovar BnfaaeqnenUy, during the 
aaeoeedlBB two deoodea, use waa made of a ateepio 
•pglna, in wUoh n pmr ot roeUag beama, harried low 
down lA lha beqt, war* taad. w flu eimakshaft was 
^ued Mo* tlM erHudar, with counsetp 

iw redi eduplad trott tha pfattn croaahaad to tho 
eriukn TWa type, bowevuv, aoah pva way to tiu 
AMwnkfMi tfkh an ovariued walfcfiig boom mounted 


alroke Tho "Ck>niteliatlon ’ 182B used a cylinder 44 
Incbee In diameter by 10 feet etroko and these remain- 
ed about tbe maximum dhnensloiia' until the appear- 
ance of the “South America,” 1840 with lyllndera 54 
Incbee In diameter by 11 feet slroke The keen ion 
test for speed resulted In tbe lonstructlou of engines 
that were prodigious for thooe days aud have barely 
been exceeded at the pniaent llinc Thus In 1845 there 
was built for tbe ‘ Hendrick Hudson ’ which wss a 
fins vessel SSO feet long an engine with a 72 Inch 
cylinder and 11 feet itrohe, and tVro years later T 
F Beoor A Co built for the ‘ "^ew World " one of tha 
fliers of that day, an engine with a 76-lnch oyllndir 
■nd the enormous stroke of 15 feet. Thereafter the 
mnka was radnead to U feet which waa never again 
axoaadad The largest engine afloat on the Hadaon 
la that of the “O W Morse " of 4 000 horse-power, 
bunt In 1804 by tha W A A Fletebar Company whoea 
tylnder U 81 Inchea In diameter by 18 feat etroke 
Tha pernuuleneo ef the walking beam engine ns the 


ThP two i. mini ulD«s Ui 


of wood will serve 



which Is 412 feet Ic 
the guards with fa 


admirably na a roferencs 
In conueillon with the 
foregoing description of 
the typical river-boat en- 
gine The “Adirondack " 
50 toet beam and 90 feet over 
decks above the waterline, and 


over 400 separaie bertha for tbe passengers and crew 


was built In 1896 The vessel serves to show ths 


point of slxe to which these elatoly river boats have 
beem devnlopod In the engraving tbe side of the bull 
and sUperstruoture baa been broken away to show the 
full height of the engine which was built by the W A 
A Fletcher fonipony The engine foundation conslsu 
of heavy steel keelsons Tha A-ebaped gallowa frames 
are built up of eteel plates the legs which are iif 
box section being strongly braced together with 
Btrute, which are also of plate steel and box section 
The walking beam consiate of a atrongly ribbed (hsi 
I ron web belled with a heavy wrought Iron strap ihr 
whole being firmly strapped and keyed together i h 
lyllnder Is SI Imhes In diameter by 12 feet pirtiki 
Tho two largo vertical pipes seen In front of ih, i 'Hn 
der are known ns the aide pipes, the one on iln smi 
(I'oaHased on page iiP ) 
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Sctonililk 


IM IHti* book fevB«••«»MMl■lao^|k|>«waMnl«FlMotbr1 


wo iwoooiit bmiriUi, Tbii la tko oorUoot Tbm-tiititm It*|>«b0>' 

I lllTNnDlin WADC AB knows tlow of Now York, and tbo IHtio book fovs* s •tftittMlol aoMk|> satS lOti orlMa tbrtNlMK 

. nunUHCU lUUU Ur ,t ^ (sWlahod is ot the uwatMt Waat IMts' Oottvasr (WN Ik^ sautoso*. tt Wii.bA' 

NEW YORK. oMTOct Idas ot tbo topocrapby mlrsb^ drctatlaad ani Hftf oM bbHrt io il a 

It U neceaaary to Tlow tbo plan In a mirror, as It la garnoottod oolbny wbleb was flw saolaiia ot a OtMUai 

' reraraod It was probably obtalnad with tbo aid of goTommont which waa in oontnA ot a vast tarritOiqr 

Mudiuiu approached the upenlug ot the a oamora obocura from soma point on the Long Island which atystebad trom Vltilnla to Mew lln gla B ^< Tim 

Id not at drat know that be was near- shore and waa aorer raotorod to iu proper pooitloa mnnldpaUtr Itaalt, howawor. was of almoat bidesO- 
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mg the river whiili waa afterward to bear hli 
Hi belleied lhai It waa an arm of the sea 
that It waa the nurthweal passage to India, tin 
tain HI ot BO many of the old navigators Hi 
tlia lower bay for more than a week before 
(bored In New York Harbor proper He 
found the neighborhood well peopled by In 
dlana who Uveil Hi vllingea Of fairly regular 
conatrncllon They were mild and Inoffen- 
alve aa aavagei go and they were quite will 
Ing to trade their tobacco and pella tor the 
beads and knives of the while men 
Hndeon at last discovered that be was at 
the estuary or a great river up which he 
Balled ('oiiBUtnIng three weeks until be 
reached the head of navigation at Albany 
Early In Oelober Hudson turned the prow 
of the Half Moon homeward bringing the 
news of a dloeovery whlih waa of the great- 
est possible Interest among (be Dutch mer 
chants. A number of trading and esploring 
aspedUlons started out and made the trip 
with ronsldirable prollt to themaelvee 
It was at laet decided to eelabllah perma 
nent posts at the head of Hie river and at 
New York The main fort was built near the 
mouth of the Mohawk Klver and a few trad 
Ing hula were built at the south end of Man 
hattan Island and It Is from this wiihU be 
alnnlng that wo are enabled to trace the In 
iliiHlrlHl beginning of the city of New York 
A innnoiioly of I hi fur trade waa given to 
the New iNctherlanils Company which erected 
a trading posi hi New York I he monopoly 
which woe a vnlnablH one waa extendod from 
year to year iinfll 1l!21 when Ihe firaat West 
India Company was diartei 
od It was under Ha auspl i 


Although the print la on a eniall scale It givee con scopic proportlotts, for In 16X8 we find that the in- 

elderable detail, the nmnher of buildings shown being habitants numbered only STO, hot the tort waa coo- 

about thirty or thirty five. In the fort were situated stantly Increased In etrength nntU It became a fort- 

the Uovernora hooie. the rhepel barncke for the reea ot no mean magnitude for the slae of tbo piano, 

Bcldlers, uisgaslnes end other neceesary bnlldlnga In 16X6, Petar Minult pnrebaaad ths whole of Manhatp 

tan laland for trinkets, the aggregate valoo of 

— ■ - ' which waa |X4 It would perhapo ha lnte^ 

eating to figure up how much the Intereot ot 
‘ <3^^ / ^ 6 per cent compounded at regular Intervals, 

would be on the Xi4 for the period slnno ths 

In 1668, when a foray of Now Englaaden 
was expected a stockade or palisade waa 
erected sernoe the lelsnd (nan east to wtot, 
thus fortifying the ontsktrts of the Indoonre. 

0 whew wo now have a 

^ teeming center pf finance Wall fKreet 

/ Strange to any, thle wall prevented the ant 

^ '■"tl expansion of the city (or over holt 0 

century end always tended to create that con- 
geeiloa whinb still remains so overwhelm 
strong Every old and Important dty 
In Europe has been cramped within a stone 
nf girdle of fortlflcstlona and long after the 

neceealty (or this has vanished the habit of 

^ Pt«»«Dt irowded tangle of streets at 

7 the southern termination of Manhattan lahuu* 

f I* entirely attributable to the cuotoma of tbo 

\ ^ w Dutch dwellera There was little attempt 

\ ’“Y out broad or convenient ntreeto. 

' '^*** footpath! and lanea became the future 

streota, and no better example canbead- 
.1 I ■■ ■ -■ I duced than thli, that the early pre^rrmnge- 

lAF OROWiga nmOAO vw mr aua ALORS tSI WAIRB obtained m northern 

IRT Of UWU RIW TORE. THl OUOIRAL CITY U IBABID buida. One of the earliest streets was nearly 

parallel with the preoent 

Pearl Street and the oOier 
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buJU i>r pond! belnig AIM np, and a gaaeral tandencr 
to III! rciHM) the niwrflrlnl area. In former tlmei tbe 
lalBnij wua very mucli narrower than at the preMnt 
time ult hough the general ahape waa the eame The 
old iiiiipe show the lower part of the llland extending 
In which barely from Broadway to the proaent Pearl 
Street 

Sinn olden tiniee lllllng hae gone on along the city 
edge for generation after generation, until many 
bloike huve been added, and the Inland hoe boon In* 
I rcnacil by the addition of area on Its outer periphery 
preileely In tbe place where tbe addition counts tbs 
nioeL Originally, Ihe Junction of Pearl Street and 
Malden I.«ne marked the entrance of a wide canal, and 
another wide canal ran up Broad Street beginning at 
hront Street and extending nearly to Wall Street 
Tbear fartn Indicate the narrow llinita of the old city 

The rapid current! of tha Hudeon and Blast RIvsrs, 
especially the latter, bad to be guarded against and 
as early as 1664 it was resolved to drive planko Into 
tbe shore, and to make uniform sheet plies between 
Broad Street and the City Wall for the lower part of 
the city and many other ordinances touching on the 
subject of the water front were passed 

The map gives us a good Idea of the enlargement 
of the city urea It la only within modem limes that 
the limit of enlargement has been flxed and bulkhead 
and wbarfbead lliiea located to determine the extent 
to which filling and dock bnllding operallona may 
be carried out Tbe map In the ahaded portloiia ahowa 
the oiigtnal limits of the lower end of the Island, 
while In ontllne are given the additlonc up to the 
present time Along the water front on this ground 
which has been reilalmed from tha rivers are built 
many lofty and heavy structurea which are very notice- 
able In our view of the shyllne of New York 


THr FopirtATioir 


Tomc AT VAimua rraioiM 


1(<38 Under Dutch rule 
1666 

1664 Brlllah Dominion 
170* 

17*1 

174* * 

1771 

1700 United Slatee government 
1800 < “ • ' 


18*0 

1840 

I860 

1860 ■ “ 

1880 

1000 Ureater New York 
1006 •< “ 

1010 Estimated 


370 
1,000 
IJiOO 
4 876 
8 622 
1*894 
21JI6S 
10 022 
60 489 
96,873 
123 706 
312,710 
806,668 
1,206 209 
1 616 301 
3,487,202 
4,01*781 
4,810,000 


ETSim Ik TBB IIIsmsT or HICW TOBK AaBAKOgD 
onaomitoiiK au t 

1600 The arrival of Henry Hudoon on the "Halt 
Moon ” 

1613 A trading-post was established on Manhattan 
Island by Dutch merchants. 

1621 llie Dutch West India Company was chsrtsred 
1626 Peter HInult buys Manbsttan Island of the In 
dlans for *24 

1636 Bnrl Ainsterdani completed 

1661 The nrst city i barter granted 

1668 A palliaile was built along "Wall" Street 

1666 Klrst city survey 

1C68 The ctreels were paved with atone and guarded 
by watchmen 

Ui64 Tbe Dutch dominion surrenders tn Rngllsb rule. 
1691 Printing press set up by William Bradford 

1696 Building of first Trinity Churcb 

1697 Streets were lighted 

1690 City Hnll built In Wall Street 
1707 Broadway was pavetl from Bowling Green to 
Trinity Church 

1726 New Turk Goictte establlstaed by Wtlllnin Brad 
ford 

1730 Stage line to Phlludeipbla opened. 

1711 l-Nre depaitmenl waa organised. 

1761 lersFv City ferry waa establlabed 
1766 SI Panla Ch II rib wan built 
1774 The Hoboken ferry was establlshsd 
1776 Battle of Harlem Heights Wssbtngtom occu- 
pies New York 

1783 Washington lilila farewell to bis officers. 

1789 Meeting of thi Urst Congress. New York wss 

the federal uipltal Waahlngtoii was inang- 
nrated 

1790 Ptrst laying of Hidcwalka 

1807 First voyage of the Clermont" St John’s 
chaps) built 

1811 The Commissioners of Streets and Beads tn tha 
elty of New York finished laying out tbe 


1810 Tha first oeona. itaamshlp "fijayannah" was 

built 

1826 Gas waa Introdnoai), and Erls Oanal was com- 
pleted. 

188*. Tbs New York Bun waa founded. 

18*6 Founding of tka New York Harold 
1686 The Bria BatIrOad was begun. 

1841 Tbe New York Tritmna was founded 
1841. Old Croton Aqnaduct was opened. 

1846 SAisNTino AMgniCAii wag gatabliahad 
1846 Electric telegraph line was epensd betwean 
Now York and Philadelphia. 

1848 Founding of Ooliina Line of auamshlpa 
1861 New York Times founded. 

186* World'! Fair 

1866 The ette of Central Park pnrehaaed 

1867 Cooper Institute fonsded 
1868. Opening of Atlantte cable 

1860 New York World founded. 

1861 Bnllding of the "Monitor" 

1870 Old Brooklyn Bridge beigin. 

1873 The city r r e m ei the Harlem 

1877 Founding of tha American Mnaenm of Natural 
Hlatory 

1880 Completion of elevated railway system 
1883 First Blast River bridge opened 
1808. Greater New York created by annexation 
leOL Unveiling of the Fnltop monument In Trinity 
churchyard 

1901 Opening of WllUamsburg Bridge. 

1004 Subway opened 

1001 Opening of the Brooklyn tnnnol Opening of 
tbe Hudson and Manhattan Railway tunnel 
northern tubes. 

1009 Opening of QuMnaborougb Bridge Opening of 
the southern tubes. Hudson and Manhattan 
tunnala Opening of the Pennsylvania tun 
nela Completion of the Metropolitan Ufa 
Inenranca Bniiding Rapid approach to 
romplstlon of great Pannsylvanta and New 
York Central terminals in New York city 
Hudeon Fulton (^ebratlon 


AenplaM nghta BaHmt tk* Madsaa^Valtew 

Oelebeatioa. 

B'or the first time elnco tbe Invention of the aero- 
plane New York will be given an opportunity to wit 
new oensatlonal flights by tha leaders tn aviation 
Thoae fllgfata will be mails by Wilbur H Wright and 
Olonn H Curtiss with thotr respective biplane ma 
rblnes Up to tbe time of enr going to press, Mr 
Wright had not stated Jost what feats he would try 
to aivompllsh after he has made hie Initial flighta 
daring the present week above Oovemor’e Island 
Sheds have been erected npon the Island tor tha ma- 
chines of both nvtatora. Mr Curtlsa, who arrived from 
Italy lost Monday after having won tbe Brescia Grand 
Prlx 31-mlle race in 40 minutes, *81/6 seconds, bss 
signed a contract to Sy np the Hudson from Oovemor’s 
Isisnd to Grants Tonb and hack, and Wllbnr Wright 
will doubtleaa make fully as remsrkabls flights, sbovs 
the waters of tbe lower bay In one of tbeae Hr 
Wright will probably remain an hour or more In the 
air Hr Charles F Willard who os mentlonad In our 
Ust Issue, has been making flighta above Lake Ontario 
will perhaps make flights with the Aeroneutle Society’s 
Curtiss biplane There is also a possibility that a new 
monoplane, built by a member of the Society, may 
make flighta An elaborate syitem of elgnaling has 
been arranged, whereby the people will be quickly 
notified when flights are to be made. 


In tbe year of oor Isird nineteen handrad and nine, 
we find the United Btaiee the most progressive coun- 
try of the world Its growth has been more than re- 
markable, and one who wants to bosst of his conntry 
need only secure a copy of the “Statlftleal Abstract," 
a doenment loaned each year by the Department of 
Commerce end Labor 

Thle particular pubItcaUon, originated aome thirty 
years ago tn tbs Bureau of Statistics under tbe direc- 
tion of John Shermsn, then Secretary of the Treee- 
iiTT, end which In Its first issue wee a thin pamphlet, 
has grown to be now an unwieldy volume crammed 
from cover to cover with masaas of flguns. At a 
glonM anch a documant would eesm very dry for nm- 
mar reading, but after one boa delvad Into It, tha 
ccmparlaon In the growth or daoreoae of ererytblng 
Is faaelnating 

To-day the pt^nladon of the United Statea la In 
round numbers 88,000,000. Last bQ 14J87,1>* Indl 
vidualB lined up at tbe poUa to oast a vote for a Fraal- 
dentlal nomlnea, And the last flgnrea obtainable show 
that ilx thousand fotir hnndrad and aMF-fix tollilima 
of letteia and poatol cards ware sent thronib tiie 
malls. Tbe table doag. not state whether the greater 


IfiU City Hall llnlalied 

1014 Steam ferrybnati wera pot In aparatlon, 

IS'T Brie Canal waa begun, and first Una of patbst 
ohlpe aetabllahetL 


not. At any rate, tfia qnaaUty <a twothlida ag mgeh 
oa the combined posttf hualaaas of Oraot ttritala. Oar- 
maaj, Fnnce, a£l AtgAriarHutgiry, and twice ae 
gTMt os eng one ofi fMai. HatwttkMnBdllHI tha Out 


dot Mtarwmtlag hM» 

hod a groat m$iir to au qOMlJi ditfi , 

tha "MowMor of tha maU (aqm- 


tlea, nasd allghtlF mar ona hnndrad mUllon talagitihh 
blanka, hi ordar to roUtva thfilr hoita tenoIOB and fai 
quiA rsoulta. 

Of tha 98,000,000 Of populatton. praetleBUy enathlifi 


the eommm union by thoae Btotea, and the nmnlnlsv 
third In the arte added by pnrahaae or a rnietatt cn. 

It la Intareattng to ohaerra that onr total oonttnan- 
tal area. Including Alaokn, la ahont aqnal to that at all 
Europe, that while the area eoileaded to tba thlrtaeg 
orlgl^ Statea by tha paaca treaty of 1781 was 888,000 
sqnare mllea, their preaant area la hat 816,000 aqnara 
mllsa, forming In part or In whole thirteen other 
Stetee, while the remaining twenty-fOnr States and 
Terrltortee were created from territory added by pnr- 


Uncla Bam bsa soma reaonrete lafL There le Just 
764 000,000 acres of land atlll left in hie keeping 
though It may be mentioned that all of It Is not very 
deeliable Almost half of this acreage Is In Aleeka. 
and much of It In the Rockies. He also bos other re- 
sources besides vacant lands. In his charge there ore 
61J27 water whaela to ha kept turning, but there is 
plenty of power for that pnrpoas, for he ie credited 
with having 6360,000 hoieopower from streoma with 
which to keep them moving 

The estimated coal supply of the country le 8,1*6, 
70ROOO.oeo tens, and during ths last year alinoat a 
halt a billion tons wera mined Tbe Iron-ora supply 
of the United Statea Is nearly five hUIlona of tona, 
6* 000 000 tons being the amount mined for the last 
year reported. The wealth of tha country In 1860, 
according to the figures avayable, was 17 000 000 000. 
speaking In round numbari, in 1890 It was *66,000^ 
000,000, and the last figures show It to havs Jnmpsd 
to $107300 000,000. The lest report shows that tha 
wealth prodnetlon of fanna amonntod to $7,418,000,000. 
alone more than tbe wealth of the country halt B 
century ago 

There has been a steady deoraaas in the negro popu 
lalloD alnce the year 1810, tha percentage la that year 
being 10 03 In 1860 It waa 16 68 per rent of tbe 
total popnlatlon, In 1860 1413 per cent, and so on 
test year tbe percentage was 11 60 

Out of bis $107,600,000,000 Uncle Bam spent daring 
tbe last year Jnst $107,000,000 tor school teachers. 
The United Btstes Imported one and a half bllUons 
of dollars’ worth of products, according to the 
latest flguraa. bat half that amennt was raw material 
for manufacturing The exports amounted to nearly 
two blUloDs of dollare, ahont forty per cent of which 
represented manufactured goods. 

This mass of boiled-down information presents B 
plotnre of conditions In tbe United States which la 
extremely interesting, not merely to tbe economist 
and Btndent. but to those Inleresled in tbe growth of 


ns rwiTsat BwwpIsaMat. 

The current BiippirurnT, No. 1760, opens with on 
excellent IllnetrSted article on a Qcmian automobile 
fire engine, which has been adopted by tha German 
city of FYankfort-on-the-Maln Tha recent improve- 
roenta In the tntemal-combustlon engine are reviewed 
by H EL WImperls. Among tha economies practlasd 
In machine abops, fonndrles, and metal working astalp 
llshmenta of various kinds, few are mors suggestive 
then the use of moBnetlo separators. The principal 
appIlcoUens of these as thus tar developed, will be 
foimd exMllently outlined In an article entitled "Mag- 
netic Seperatore for Various Uses.’’ Prof A F 0001*1 
ndmlreble summary of recant electrical program in 
tha artificial lighting field la conclnded. Bfflorts have 
been made from time to time In tbe post to prodnoe 
the Egyptian types of cotton in America. The latest 
of these efforts Is described by Charles Richards 
Dodge Ernest Rntherforda brilliant paper sntitM 
"Vlsuallxlng the Atom” is conclnded. Though Nature 
evidently meant the vertebratM to ba a tooth-bearing 
race, bar dteign has by Ho means bean rigidly adhered 
to, as many erteturea of very dlttermt orders have 
been permitted, ao to apeak, to adopt varions aubatl- 
tntes therefor Hr W P Fyeraft IntaraaUngly do- 
acrUMs these varions subetltutee. Or D. T Mao- 
dci^'i paper oa "Aridity and Kvolntlon" Is con- 
cluded. _ 

Prime Vlnleter Aaqnith recently aimonaced la tin 
Bonae at OommoiM that tha BrltUh govarament wenM 
raeimimend a FarUamant grant of $100,000 to Lfent 
B. H. Oiaaldatoii, In order to defray the tepahte at 
his reoent expedition. If tbe wv^atlon Is made, 
LientMiaelcMoii wink# Mt Iff dabt Wben ha tettarft’ 
ed from hia expedition, he ftesd that ha owed $$13,008. 
-With tha steWance 
mg an hat f703M, 
hr wydtum: ^hir 


of his fritedi ho gMoaedod fn J*f> 
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teaUy a tonnal nee tnnt K«w York to 

Alliur WM deold«d npon, and on No- 

TombM tth, UM, ther otartod nbrawt 
of oach oUior nt 4 P If with rrorythlng 
tnatd to tho hlshntt pitch. Tho ‘ Roehea- 
tor” rauhed Van Wlea 
from Now York, la elCht honn and flfty- 
■ 0 0 on mlautoo. and tho “Swallow ' tiro 
mlnntoo lator Soma Intoraotlnp deUllo 
ara given hr David Stevenaon 
llah work, "Ekiglneerlng In North Amer- 
loa,” pabllabad In iSSg, of a trip which 
ha made on the “Rocheater” in 1837, 
when the dlatanca to Albany waa made 
In tan boura and forty mlnutaa. The 
■taam praaanre, aocordlng to thia author 
Ity, WM 411 pounda, and the ateam waa 
out off at half atroka. Spaaklng of the] 
remarkable apaed of American 
boata at thIa time be aaya the 
"navlcatlng the Hndaon River and Iionf | 
Inland Sound perform thair voyafaa 
aafely and regularly at a apaed which 
far aurpaaaea that of any Uuropaan 
■taamar hitherto bulIL” A good daaciip- 
tlon waa given during thia period by 
Oarman viator of a trip made In 1838 < 
the “North America.” Ha given the | 
length of the veaael aa 300 feet, her 
beam aa 36 feet, and dearrlbea her aa 
having two derka, the lower of which | 
waa about threa fact above the water 
Thera were arparate rablna for men and | 
women, that for the men being uaad alao 
■a the dining room He writea “Thera 
were 820 paaeengere on board each of 
Whom alept In a berth, and aa aulllclent 
room appeared atlll to remain one may 
Imagine how coloeaal (hla floating palace 
mnet be " He paid three dollara, or t 
eenta per mile, for the paeeage In “1 
elegant” ateamboata the fare waa i 
dollar and In aome boata aa low aa fifty 
oenta 

The Inventive and original mind of 
Robert U, Stevena waa ahown In the de- 
■ign of the “Rainbow,” an experimental 
veaael of very narrow haam, the breadth 
of which compared to her length 
1 to 14 She waa driven by a pair of 
Inellned oondenaing enginee, one forward 
and ona aft of the wheel, with ryllndera 
86 Inchea by 10 feat, coupled to 
mon crankpin Her hollera, atrapped at 
every 10 Inchea with bar Iron, lU hy 
6 Inchea, carried the enormoua preaaure 
for thoae daya of 80 to 100 pounda per 
■quare Inch The hollow wheel fhaft. 
made of % Inch holler Iron was 3 feet 
In diameter She did not make the high 
■peed eapeotad, and i 
used for towing. 

The conteala of apaed which character- 
ised that period were accompanied by 
rata ware. In which paa a engera 
ried over the full couraa at rates which 
at ona time dropped aa low aa twelve 
cents, and It la recorded that on 
oecaalon rather than sea an opposition 
boat carrying a full passenger 
rival gtaamboat offered twelve 
aplaoa to the publlo for the prlvllega of 
taking them, the deficit being anbaavl 
qnenUy made up when the dhlp waa un- 
der way by the glmpla expedient at rala- 1 
Ing the price of meala by . 

Aa avldanoa of the hl^ state of deveh 
opmat to whleh the ateamboat bad been 
carried by the middle of the century, 
quota the case of thU bandaome ateamer 
“AUd%” bnltt In 1*47 by WlWam Brown 
qf New Ywk- ThU craft, of wMdi wa| 


I Ah 


fast long, *6 fast broad, and T taat deep, 
•ha waa llrivaa Vr a-gteam eogliio with 
ayUndacg N indhaa diameter by U taat I 
atioke ttaB the Tofy find ihi 
to be a “«raf*j and Khy 
made th# e( " 

*Wiy t» ^ thak, irfOi . 


TTSi®— — a. 

GRINDBR 

w Fa o«.g 



BEUEULE 

■j 2li3H.P.InEi|iMl2|jA 

New Belo Uo Motor Cow l«t AlMrotMUch. 

Aeronautics** 


Mnn't Nn Pitut WHp Htlsh 


1 MlaTttbiCMi ^ hnU^ dlfwt fmtp tmm%^ 
iMI JSm elSmo ud pmr 




S 1 230 cash, and $00 a moath for Ufa 
COSTS 

If Aca of Insiirad b 30, and Aga of Banaflciary, 26 
$221.40 par Year 

Aa Awarate Sawfag of «1&45 par laofith. NOW 


Tke Pradential hsoioce Cpapany of Aaerka 


■M.OfBee.lkvak,N.X 



Lecave Your Wife a Fixed 
Monthly Income for Life 

The Prudential 


Newest Monthly Income Policy 


Provide* a Cash Payment at death 
of Insured AND THEN a regular 
MONTHLY INCOME for your wife 
for 20 years or for life 


COST IS LOW 
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The Most Useful AAuchtile 

iBibti ninlllp1ie(,ilivl4e«aiidm)>tnrt»— trftUtUillmitcdtpMA— M 


e HxiraordlDarr time of 
mil twsnty-iili mlnutm 
pt«r «B« made wltboui 
nil tlie venael nan favored i 
nhet Id the river wbkh ‘ 
eep water over the ahuala , 


It pUln that it neLeaaanljr muit pay yaa liruct dlvidea^a becanae of Ita pate- 
]gr of oBcfalneas and a p aadf Other tnaininca alinply add— ona^ooitb aa 
lid thca only half a- faat. Tho Comptometar caalty eama ita price thraa to <wa 


~ » , V , ChlcaKo and branchea, 106 , 

itcago, MllMtim ft Unlacjr Ry Co , lod. 
Ratoa ft Co , Toronto and wlnnlpag, 41 , and 
of othera nae Comptoinatera foi 
nritig, be c a n a e Ibcra la no other 
calculating machlna aa rapid or 


main atatlonnry 
than menlinn twi 
■New World of 
wheela IB feet In 



hruted bonlH Ihe 
pople a Linn wMh I 
etrr aud a platon , 


t to the jear 1852 when In 
if the many deplorable aerl 
oiiiirred due to the too fre- 
g of hollerM Congreaa paaaed 


«u) III whlih eiiKliineni would bottle up 
their liolleni when raitng with a riial 
boat are aatunlBliliiR hut nevertheleee 
well verlflml Morrlaoii a moat rareflil 
hlatorlan irndlta tho alatement of an en 
Rlnenr that on belnic iirnMind by hla rap 
tain to paea iinothnr bunt he pniparrd 
(or the ronteat b> tyliiR llie Hafely valve 
lever drawliia the polni r from the iiiiir 
Miry Kaim pluitgliiR up the moiilli of the 
tube and iirglnK tin llna under Ihe Imll 
era He iiaaewd ihe niher tioul bill «e 
are uol BiirprlMHl in learn lliat It eae 
hla opinion lluit alilinuKh nnlliiarih he ' 
earrieil thirty pniinilH the preaHiire diir , 
Ing the (onteHl iiiual have rlHen to fitly 1 
or aixty pounds in Hie huh I 

It la iirnhalile that tha Hndaon Rlvor 
boat wblih has attalnnil the moet world M 
wide popularity la the Mary Powell of I 
Ihe r>B} I liie whuh built In 1881 Iiaa 
been In (Oiitinuniui aervUe ever alnre | 


VALUABLE ENGINEERING BOOKS 

A /I Boekt LuttJ at NET Ratail Priea 


TtUMlAc or MCCHAmCAL DKAWIMai C W RHnhwIL Ckah. eUai«l 

ax II inchoi 42 pnaH, 90 (AulnAnnii, II Ml iMSo pMm lAO 

EIXMENTAKY ALGEBRA 1 Manual u< exaimnallnnx In MaUieintfca. L H. 

Iiibafxkv CMh 6x9Ux:lie> 2IUI paOrn. . I JO 

RAILl ^AY TRACK ANDJ^CK WORKi L L R. Tmlinaa Oolhi 6x9 

Wit con aivpfr hooha on nV TgcMtal 

The Engineering News Book Dept. 

220 BROADWAY. NEW YORK 


|The 

'Outdoor 

lAmerica 

iNumbers 

;|of 

■iCollier’s 

I Tin Nahtnial M'cekl\ 


by M 8 Alllaoii nr li thi > City and ber 
preaant machinery In Hie W ft A Flrlch 
ep Company of Hiilxiki n 

Another woodrn veaiul fnmoiii in her 
day wan the St John 1884 the cylln 
der of whose engine wiia imhea In 
dlamoter with the exagRerated atroke of 
It AML 

Tha ya«r 1860 waa algnalixad by tha 
tpgWTi — of tho Brat Iren ataaabeat, 


These Outdoor America 
Numbers are edited by Caspar 
Whitney. There is one of them 
each month, carrying six or 
eight pages of text antf pictures 
devoted to all kinds of activity 
in the open air — hunting, fish- 
ing, motoring, athletics, gar- 
dening, fruit-growing, cliick- 
en-raising, and a score of 
kindred subjects. 

The number dated October 
16 and appearing on the news- 
stands at that time is to be a 
particularly good one, with un- 
usually fine ^otographs There 
is an automobile article by 
Albert Lee, a story about “The 
Poor Man’s Race Horse” — 
whippet hounds; an article on 
how to find and track deer, 
another concerning the use of 
electricity for light machinery 
on the farm, and still another 
— of rare interest — on athletics 
at the Vatican, with some 
splendid photographs. 


Collier’s 

Tht 




at8Rip»iv Nytsf m AntMlBgr ' 

waten t»GRy With riMlr taag^ MlMfeiA, 
flnaa, gnwaNl Aaar, aD 4 trlpl« hojp^-- 
ond BBiifcaataiibg. tuy niMant «6 Inglin ' 
tal g mailMa piatnre aa one won|4 Rtak 
to aaa Beth ytaaria. niter belag I« 6 M 
time In ecrvloe, -were lengtl mi ed J>r the 
addUioo of SO feet, nnd ae thnn attened 
their dlmeaelona ere “Albnay,” IM AmC 
length by 40 feet banm, nnB ^ew 
York." 841 feat length by fO faat haahi* 
tha bmdth of both vaaaala over tha 
■narda being 76 feat Tha anglnaa are 
of the typical walklnrbanni type, with 
cyUndera 78 Inohan dlanatar by U feat 
Btroke They ware allowed fifty ponnda 
preaaura, but thlrty-flva peunda la anlfi* 
eiant to enable them to attain their aahad. 
nla epeed of abont eighteen milea aa 
honr The “Albany" hoMn the bine rih 
Dm of tha Hudion Blvar Ca Ootobar 
find on her way np to Albany fer whi- 
ter quartera, aha waa glyen an ePglDoarM 
trial for epeed Lfavlng lind Street at 
It 01 A. K etae reached Ponfihkeapala 
dock at I 00 P H thun covering 71% 
mllaa In three houra and eight mlantea 
at a apeed of 88 88 milea per hour On 
Hay 18th 1808, tha elater boat, the “New 
York," made the aame trip et en aver- 
age epeed of 88 81 milea per hour 
In 1900 the Hbdaon River Day Llfw 
placed in aervlce the handnome ateel pnae- 
anger steamer ‘ Hendrick Hndaon," which 
maaaurea 890 feet orer all, 48 feM 
breadth of ball 88 feet over the gnardi, 
and drawa from to 8 feet of water 
Tba veaMl waa dtalgned by F H Kirby 
of Detroit and J W Hinard of New 
York, who were anbaaqnently engaged by 
the Hudaon Fniton Commlaalon to deoign 
tba replica of tha "ClermonL" rncludlng 
that in the hold the veaeel baa alx dacka 
four of which are available for paaeengcr 
arcommodatlon Thcna dacka are un 
iianally apaolone and they can accommo- 
date wltbont crowding five thmiaaiHl 
paeaengcre. The dining room haa aceem 
modatlmu fer 888 peraona The veeael ta 
driven by an inrJIned doubloexpanalon 
paddle-wbeal angina with a 4B-inrb hlgb- 
preeaura and two 70-lnrb lowpreeenra 
cyUndera acting on three cranka, the cem 
mon itroke being 7 feeL Steam li far 
niabad at 170 pounda preaaura by eight 
boilera. The peddle wheela in tbia vaaaal 
aa In the "New York* and “Albany,” are 
of feathering type On her trial trip, made 
over the meaaured conree on the HUdnon 
ahe made 84 8 mllee per hour or abont 
one mile an hour mom than the hlgb 
apeed credited to Ihe “New York and 
“Albany” Tha lataat addition to tha 
Day Lina boau la tha "Robert Fulton " 
buHl to replare the "New York" which 
waa burned while In her winter quartera 
The “Robert Fulton” la 846 feet in length 
41 feet beam, and 78 feet in width ever 
the gnarda She waa buUt by the New 
York Shipbuilding Oompeny of Camden, 

N J, and waa launched In tha record 
time or two montba and ten duya after 
the keel waa laid Tha hull, which la 
built of ateel, la conaldered by tha ema- 
pany to poaaaas tha flneat model of any 
of the large ateel veoaela of the Day 
Una She ambodtea the beat (eatnrea of 
tbo modal of tha “Mary Powall" and 
other teat boate, and her appearane* en 
tha year of the eentennlal annlveraary of 
Fnlton’u great work la vary thnely Her 
maximum apeed la 83% mllaa an hohr. 
Oar illQitratUiiia include one 08 the “Adi 
rendeek," whieh may be taken an typical 
of the fine fleet of BUamem'bwmd by tbe 
People’a Une which makea the night trip 
b e t we en New York end Albany ■niane 
boate dlOcr from the Day Line ateamava, 
in ^r larger tdae. moiw modeiate apaed. 
and the towering kupenitnictnre for the 
Boocnmedatlen of tha many tlaiw aft 
ataterooma Tha "Adtrondaok" la 4« 
that la iMgUi, M faat la baag*. and 
8 leat of water, Being a woete f«l 89 L\ 
iha te atrangthiiDail hr tba Mp 
PHukR tnfabi arbleIckA* Mhib g 
irnmo «t 

■ ■ ■■ 
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btf M A «wd tf MW liitlM u h 
Hm 9Ulnn lA liM ABd aco«iu» 
UM U MdMd m Urn "CW UoiM," otj 
tiw PW)|Urt IjIMi wMeb U 4)7 («et oTer 

a Mt tMt 0 T«r Uw guferda, and oonutni | 
at t ifo nm a. Tha dlalng room wjr 
mnoMdata at one Uma 300 paopla 
la drlTaa Ur a waUlnrUeam an^na with 1 
m erUndar U laobaa In dlamater Ur 12 j 
taat atrdka, and bar maxiuin npead U 20V4 
hiMaa per honr 

la tha abora nacaaaarilr Uiiaf atorr ot j 
tba daratapmant ot the Hudaon KIvar 
ataamboat, wa have andeavorad to bring | 
out tba aallont polnU ot the Increaaa In 


of tha moat ramarhabla and aucuaastul 
trpaa ot yaaaal In the world tonlnr it 
would bo well In cloalng to refer to the 
phenomenal apaada which were arblavad 
br theae vasaela over halt a cenlurr ago 
and draw alUntion to the tact that their 
record paaangea were uaually made when 
wind and tide were favorable Tha awlft 
eat ot tha preaent-dar boaU would iin 
donbtadir exceed tha earlier apoede 
though by no very great margin and It | 
moat be remembered that under exiating 
oondlttona, they are run under a fixed 
acbedule, generally under a reduced 
ateam pramure and are operated at aev 
eral mllea lean apeed than the maximum 
of which they are capable 


m Auuour wAuna-BKAJi 
uenx 

(Concluded from, pagr 233 ) 
board aide being the ateani pipe and the 
other the exhauat ISach of theae plpoe 
carrlea a aeparate rocking ahaft, whl< h U 
operated by iti own eccentrli The mo- 
tion ot each rocking abaft la communi 
cated to two vortical Ilf lug rode, which 
operate the valvca by meona ot two cama 
railed "wipera" The eccentric rode are 
formed with hooka at their outer euda 
which engage a pin In the arms of the 
roiJtlng abatta. They are thrown out of I 
■ear by mean* of the Mioited vertical ro<la 
through which the ec<.entrlt roda work 
one ot which will be seen In ihu engrav 
Ing Theee vertical rode are known aa 
atiippera and they are operated by the] 
levers which will be noticed attached to] 
the roiking ahaft on the aleuiu pipe 
When It la dealred to aurl or reverac the 
engine, the eccentrUa are thrown out of 
gear, and the valves are worked by a 
■team elartlng and reveralng engine 
which le controlled by Iha vertical lever] 
■ean near the steam pipe It It la de- 
sired, the valves can be opal ated by the 
vertical starting bar sbown in the 
graving 

The handwheel on the small vertical 
■tandard In front of the axhaual pipe 
opens the aleam valve tor the starting 
engine, and the wheela which are seen 
on the other two sUndards are for oper 
ating tho injection valve and for turn 
Ing the aurtace condenaer Into a Jet con 
danaer. If at any time It should be de- 
■Irsd to do M The surface condenser 
la located In front of the steam cylinder 
and below the main deck. Behind the 
•team cylinder and also below the i 
deck le the air pump which le operated 
by connecting roda from the walking 
beam. The gear shown attached tc 
front face of the gallows frame above 
the cyllnd'T, Is a hand winch for lift 
lug the cylinder head 

The paddle wheels are of what U 
known as the vertical or raatherlng type, 
in which tha buckets are made to i 
end leave the water In e nearly perpen- 
illonlar poelUon. The old type, with 
fixed radial bncketa. la extravagant and 
anoomforUble, extravaganl because It 
wastaa power In forcing water downward 
when the traokeU strike, eixl lifting It 
when they leave the water, end uncom- 
fortable because It gets up a violent vl 
toatloa threu^lKrat tha whole veesel 
The feetharlng paddle Wheel Is amooUiarl 
wid nora sflklent In Ita aotton, and Its 
efitaleBey Is ftwa l) to X6 par cent 
graater thfa tha cMar typo Itg con 
il^ruotlog Ig ag (oHowB Bolted to heavy 

II 4 ■'■II Iiminii.li'*aiii 


-A PUTTING ON TOOL” 

The DAVIS-BOURNONVILLE PROCESS of Oxy- 
Acetylene Cnttiiig and Welding Is the 

Greatest Invention of the Decade 


Progressive Metal Workers 


Are adoptng it rapufly Our Plants ai 
by manufacturera of metal funuture, aaah 
bo3en and tanka. 
ralua.autoiiiobilea. 
and by von, ated and brass 
foundnea, for reclamung catonga 
and veiy exteiwvely by repair 
shops for mending broken 
eyfindenond 

and for buildiiig up want gean 
and other parts. Our C uttmg 
Torch n mvahioble for cutbng ated fdmg 


to great advantage 
and ated 



■an, and for wreclung 


FIVE PLANTS IN USE BY UNITED STATES NAVY 

For complete mformahon address 

Dayis-BoiirnoiiYille Company 

84 W«it«Street, New York, N. Y., U. S. A. 


pin carrying a loooe flanged ring to 

which are pivotally ottaihed a eet of 

connecting roda At tbelr outer ends 
rods are pivotally connected to 
rocking anna fiutoned to the back of the 
biiikoU Uie bui-kota Uiemaelvea being 
pivotally atloihcd to the rigid apokea of 
the paddle wlicnl The pin and looae 
ring srp placed ecccnlrkally to the 
rraukahnfl and tho ring la rotated In Its 
proper rolktlon to the puddle wheel by 
sttoihlng OUR of the connecting rcHls rig 
to IL The cc-cH iitr1c.ll> of the ring 
la so odjiiatod lliul the binkeU shall 
alwnyu piiUr and leave the water In a 
lieriipiicllc ular position thus aecurliig a 
true feutberliig action The wbcMls are 
pt In diameter 

line Ih Huppllfid by four stticni l»ll 
if the Inbuler return flue tyjie each 



Buffalo Electric Vulcanlzer 


Business Openings 
In New Towns 

A a^-nall stoie, hotel or other business established Now in 
one of the new towns on the new hne to the Paafic 
G>ast will, in a few years, prove a big money-producer 
Dozens of business openings are offered To-day m the 
growing new Dakota, Montana, Idaho and Washington 
towns on the 

Chicago 

Milwaukee £ Puget Souiiil 

Railway 

If you are thinking of engaging in some mercantile or pro- 
fessional hne, why not locate in one of these new towns? 

“ New Towns and Bowiess Oppmtunihn ’* » the bile cl a book 
deMxiiaig (he new towns along dua new Ime and along the Oncogo, 
MSwaukee & St Paul Railway, ll may be had for the aikaig. 

Send for it to-day 

F.A.MnXCR 

a£rsiJ:s::7£ta%- 


GEO A. BLAIR 
G«Mral Easton Agal 
Sd., lUwa^ASirMdRy 
MiaraUwv.N Y City 


tl f 


wide 


T of 


>11 and 11 IcLt louk v 
IncliLu dliciuctcr and 10 feet fl luclica 
high honi-d dricft la siippIlRcl by two 
large Dlmpfel blowers driven by Inde- 
pendent cnglnea Thn aleam preaacire le 
'i pounds to the square Inch and tha 
itnl horae-powcr Is T SOO 


RXOIWTIT PATEWTEO IHTXRTXOEA 
i>erfalniiig to ApparrI. 

ALUl NTMII I' I vmltN M IIcnichiov 


isnMvric III PI 1 1 Minos \v i 
|)UI>C>\ liinl S J Tile rculiliin Ih hiicIi as 

rdi r til iiihIiIiwi tbi hi-tl In wHiXhig rhn 


n III poxliluo 

Klcclrlcal Devices. 

1*11111 HIM rut It 1 IICTCII Alien 
111 lIllH LflHi 1hl lllTllllInO n latDH to tel 
ivNiiiiin Mini IH peril iiliiriT eppllccelili to 
Huill III Iln ring niuli-e In wlikh tbi di 
piiliilH an nlatlMly far iiiNcrl It laa, 
i-il uIhii hh r partil drilcifing erHli-ul 
• »n\ piirpiiM la wlili-h tin rapid Irana 
I 111 ntallalit inallir Ih dcHlrabli> 

Vliill Ml 11)11 MlIfollTINIt 111111*01 


t MUIISei Mil KINO I* 


i. qnlrkly anil 

>r neneral li 


errpla, tcilie, nr ot 


acmnrne amsmcam mtm mnuot 









It Fits 


There‘8 one paper that la made solely to 
meet the requirements of the amateur-* 
a paper that has the quality that gives the 
best results from amateur negatives . 

VELOX 

It you do your own printing, Velox will bo ouioat (or 
you to work becauM It (lu your nogotlvaa I( you hovo 
a proleaalonal (Iniali your work, ho can give you the 
boot roaulu on Volox— bacausa it llta your nagatlTaa 
Thara'a a wlda variety in mrlacaa, walgbta and gradea. 

/f year dmaloptr and HnUker doann't uta Vtlax, 
wriit tu, M witt UU yon at onn who dott 

NEPERA DIVISION, 

Eastman Kodak Company, 

ROCHESTER, N. Y. 


SCRIBNERS 

MAGAZINE 




Mr. 

R-oosevelt's 

own account of his 

African Trip 

(to run a year) will appear 
exclusively in 

SCRIBNE^R’S 

MAGAZINE 


The First Article 

A RAILROAD THROUGH THE PLEISTOCENE 

in the October Number 

ill SI nbes the Mart of the famous expedition — the wonderful nOway Journey a countiy ^ wai Bke a loaiadica] 

/arilcn,” the black tnbetmen of hia caravan, hii outfit, guns, ten^ hia 6nt humiog expenajices, etc., etc. Thd IDuitAttiont 
triiiii photographs by Kennit Roosevelt and other met^ra of the pany. 

To meet the extraordinary advance demand for theee artidaa the pnbllehart have provida d m, very large ed ltl o M of dde flrat 
number, but it will be well to place your order for a year'e u b e cri ^tfan at eoeS'fa ardor to b* mto of abhdnlsg tbe 

who can aeeure nibacnptioiia caa Boka money OB Serfbodr's tfcii year. Liberal oaili rnsimlMiiiill and oaah 
pnxee. Wnte NOW for partkulara. 25 cents a nundier; $3.00 a year. 

CHARLES SCRIBNER’S SONS, NEW YORK , , , ) 









Anufiei^ 


PATENTS 1 r 


HUT VAS KJOKE. THt DAY Of 


Wrigb’s HeaMi Underweai 

/* tg thm flmct of comfort, and can't tcratch 

KeopinAoutttMcoldandkueptnftinIhobodily heads only the bo 
' Vania ftinnint of tlMtoed woilc of wiWa HmIA Uwinww It iland> 
u. ioimWv® skin, rovenbnfi that sucfckm closing of Ihc, ^ 

82 'body***' “**•• «>“»“• conftBilion In vhhxis ports of H 

.ys? An WrS^B Hsalllt Undvwsar. made by a teconl pructos, uf aetocled V 

atUL ow M^Nirade woof, la the best on the maikel. Yet it Is in moch of pmple ■ ■ 

Bt frss Ml of moderele maens. Not a fart, just a sensible "loop-knit woolen ■ 

Unnent. lined with Ihe fleece of comfort. ^ W 

Wright’s iSSSi Ribbed Underwear 
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not iiuRirioAiiin or lU EVHoa.mTO* 
rumAL, 

Th« iplendor of thn Hudion Falton feitiTiJ lUndi 
for grafitrr Uiliigi than tlw more explaluttlon of two 
Individual moD Dark of the muoli. and the ahouting 
the blBM of i-olor, the roar of laluling gum, and the 
blended laudatlou of preie pulpit and platform — 
back. Indeed, of I he two men whoae namea are In 
every mouth and before every eye are two cardinal 
facta of world wide and age-long Import and endnr 
to wblrb we muat look for an eiplanatlon of Che 
atapendoua atale of thiu feutival and the unlveraal In 
tareat which It baa awakened 

Why do we give Henry Hudaon aurb preeminence 
pvsT Qouiei and Vemxiano and place Kulton above 
Fltcii, Symington, and Stevena* 

The tranaeendent lmi)ortaa«e of Hudaon a voyage to 
New York Bay and up the river whh h beara hla name 
la due to the fact that he explored and opened up to 
the world the groat highway of travel which nature 
laid down from the Atlantic eeaboard to the heart 
American continent Oomex and Vemxxano 
dropped into New York Bay aa they did Into many 
another Inlet, and probably gave It value aa one of 
Beveral convenient watering placea rncountered on their 
coaatal voyaga 

Although Vemxxano made mention of a great river 
It la evident that be made no exploration to anerialn 
whether It wax a river or an arm of the bay Indeed, 
the fact that It waa oallne and tidal muat rather hare 
Buggeeted a rlnaed arm of the oea than a noble freak 
water river Henry Hudaon on the other band, not 
only aallcd through the river for Ita whole navigable 
length but he notod Its flora and fauna the npp<’anijice 
and hablta of life of the Inbabitanta and everywhere 
appeara to have made free uae of the Bounding lead 
not onl) throughout Ihe rivur but in hla exploration 
of New York Bay 

And Juit here we venture the luggeatlon tliat, when 
BO aatule a man ua Hudaon had reached the head of 
navigation he probably made emli Inveatigatlon aa 
aign language and other meaUH of Intercoiirae with 
the Indiana allowed of tho nature of the country which 
lay beyond It la not unlikely that from the Indiana 
be learned of the cxtenulvo Mohawk Valley beyond the 
Hudeou of the ihaln of lakra to the north and of 
the weatwnrd mule through which by canoe and 
portage the travel and traffic of the Indian Irlbea 
were malnlulucd from Ihe Atlantic Ocean to the inland 
leaa of freah water that we now know aa the Qreat 


Bitter Indetd miial have been Hudion’e diaappoint 
inent when (he elioallng of the water Jnat beyond 
Albany proved to lilm that hla hope of finding a north 
weatern xtrall leiidliig to the Paolflc waa merely a 
dream, but lila rigre, wax mitigated to no little degree 
If he reallted thiil lie had found a great natural high- 
way Into a vaat coni Ini nt of whoae extent the Indiana 
probably were abk lo ghc him a not unworthy eatl- 

Bul Betting all mere ninjeitutw aalde It la certain 
that Hudaon 1 inrefol and Intelligent exploration of 
the Hudaon RIvtr na diatingulahcd frmn tba curiorr 
and unappreciative gllmpaoa obtained by Veraxxano, 
had poislbly bv (,nmex produced Immediate reeulta 
■aofll tbe onterprlvlng Dutch tradera, and led to the 
MurlT founding of a illy and colony deatlned to ba- 
MOM tbo meet fomoua and powcafUT on tba whole of 
tba new ooatInmL To the imm uKH of Oomex and 
YeroBanOr Hudaon added the vloi of om of tlw RWgt 




, In Hn •fl’eeta, momentoua voyogeu of 
rxplorattou Uiot Ua world baa aver kuowlo Right 
worthily doea Uearjr HudMO bear big honoro. 

The work of Rohert Eulton, two hundred yean later, 
wag the natural complMnent of that of Hmiry Hndaoii. 
Becanoe of Ue Inodoguate meona of tranaportatton the 
new colony waa unable, for fully two ceutuiiea, to reap 
the full friilig of Hudoon’a dlneovery of th|a great 
highway to the WeM It la difficult for ug to realtia 
tbe crude uondiUon of travel prior to 1807 There 
were but few really good roods, tho majority were not 
much better than cleared tnu-ka through Ua primeval 
wlldernexo. Travel by rood waa laborlouoly alow, and 
Balling up or down Ue Hudson In Ua cumbanome 
Hloope of thoes days waa little If aay, better But 
tba beat of the paddle wheeta of the 'Clermont * ugh 
ered In an entirely new method of traniportallon, 
which waa deatlned lo do more for the development of 
Ihe country In a few decades than bad been achieved 
In tho two oanturlea preceding- Tbe amtceoa of tbs 
ateamboat wm one of tba tausee which lad to the 
constnu tfon of the Brie Canal The rapid opening up 
of the country which followed open the euperlor ' 
of tranapartatlnii thug aCorded waa exceeded only by 
that even mure awlft and rompleta settlement and 
exploitation, wbicb followed on the Inatltutlon of ateam 
railroad travel Thia In turn followed tho same giwat 
highway through the Hudson and Mohawk valleys to 
the areat Lakes and tbe for West 

Bndeon In 1809, and Fulton two centurlea later, may 
have had aome glimpaea of the ultimate outcome of 
their respective achievements, but In their wildest 
flights of Imagination did they dream that a Uouiand 
shlpe would Join with a city of 8,1100 000 aonia to grai-e 
the scene of their early labora, and render them the 
present ntupendous tributot 

OBI HimiiD TXAU or TRi KAun nftimt. 

Reminiscence and compariaon will be rKe during 
the week of Ue Hudson Pulton Celebration, and never 
will they be mare active, aurely, Uan when that t url- 
oui marine craft, the ‘Clermont," alowly creeps under 
Ue Impulse of her antique engine ever the waler^ of 
New York Ray and tbs Hudaon HIver 

In the ‘ Clermont ' ougine, oi In all the Watt engines 
of that day the low steam preoanre of four or Ave 
Itounde above the almospbere, was mode nectwogry by 
the weakneaa of the capper boflers Tbe praemire being 
low tbe condenser was, neceawtrjly, of vital Import 
anie, yet the vacuum could acarcoly be called aotla- 
failory, for during Ue trial trip of the replica of tho 
( lermont, ' we noticed that tbe voi uum stood at about 
32VI, InrJiea. Wood was ua«d for fuel, and probably 
the conaumptlon per horte power per hour was aqnlva 
tent to not leea than flve or iix pounds of coal 

Tbe marine holler and engine are groatly Indebted 
to tbe activity of the Hudaon River atiaunahip bullden 
for their early improvement We know that compound 
engines were used on Uits river ua early as 1BZ8 and 
that they showed aatlafactory rMulta Furthermore 
Htpsm presaurei of na high u r>0 poundi lo tbe square 
Inch were used on the Hudaon River long before tbo 
middle of the last century 

Tbe marine engine made slower progress In ocean 
navigation than on tbe rivers, and parllcnlarly on 
tbe Hudson The earliest tranaatlantle steamera aoy 
of Ihe Iierlod from 1849 to 1899, used boiler preasurel 
of from 10 to ZO pounds to tbe square Inch, and tbe 
approximate coneumptlon at fuel was from 4',s to 3H 
pounds per liorae-power per hour From 1899 to 1869 
when the paddle wheel gave place to the screw pro- 
peller the approximate boiler presguree were from 
2U to SI pounds and the consumption of fuel wag 
reduced from 3H to 3 ponadt per horse-power per 
hour In the ten years, from 1865 to 1876, of Ut 
development of the troneatlwitlc marine angina, Ue 
compound took the place of the simple engine, and 
Btoam pressures rose from 35 lo 60 pounds, while foal 
conaumptlon was reduced from 8 pounds to 8.1 poundi 
per horae-power par hour With Ua Introdactloa of 
trlpto-expanilon anglneg during the period from 1876 
to 1886 the holler praHures were doubled from 60 
pounds to 1Z6 pouDda, and Ua opproxinato oonsomp- 
tlon was rodnoed from IS to 18 pounds per horae- 
power hour Than, tn Usi notable period tron 1886 
to 1899, oame the twin-screw quadrnplswspanslon 
engine, with bollera using forced draft and carrying 
prasmiTei of from IZS to 386 pounds per square tneb. 
Tbe resultant eoonoaUea ware ranarkable, Ue fuel 
consumption per horae-power per hour falling from L8 
to 1.4 pounds psr horta-powsr psr hour 

Than came ths OMat radical Improveawot la the 
marine engine la oU ths hundred ygora slaos tbe days 
of Pulton, when Poimms tntroducad the stson. tt|(61ae, 
whose advanUiOB nlttmotsty proved to Ha hot po much 
In a fnrUar raduatloh of fuel 
mlea of weight, akglM 
oil, the great ndoOtioa of th« cost of rgpotn Odd 
am uixkaap, and ohor* all In a iraot JneUkalag sf 
opaed Stranffis to my, hoflor pf 
bean notmtlog otaodflF upward, faQ ttfitt 
mum of m ptmhk ip «M|I wftk ‘ ' 


aogiiw^ UNdiMit 

to bs thi aosc aeoitotoU^jMiHihiov 
met oaesumptiop in hfiNffiPid iwMnrTai^^.(l , 
I of Ysff beat 
' "--t modern ooatrlvtaOw d|^ ' 
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laUng mglne 


which ebtoluad daring tha period from 1896 fi 
Tbo present decade Is fatlag devoted to the ttovalhp- 
ment of tha marine tnrbtoe, by the removal of esrUtal , 
defoott, which at preoent aertoasly limit Its utwft ilh ss t, 
As matters now atoad. Ua turbine drive gives Its beat 
resulU only Whan applied to comporotlvriy hlth 
speed veaoeli, and when they are driven at thair tooixl- ’ 
mum power As tho speed decreases, than Is a, losa 
of efficlenoy Furthermore, tha aeonomleal apaad tor 
the propeller la on unsconomlcal spaed tor tha turUna. 
Tha present derailment is In Ua direction of oOnu 
Unlng Ue reciprocating engine WIU tha turbine, ustof 
Ue former for tha higher rongM of siponskm sad 
the turbine for tha lower rongea. This cogablnatloR 
gives an engine which can run econmnlooUy at a tow 
or cruising speed, tpat can reveraa, and that onn 
show aa good economy on a cargo utaomar os ap all- 
turbine engine on a bigb-speed vesul 
Flgurea have recently betoma available of the flrit 
ocean-going Installation of Uls hind, which waa plaosd 
In the cargo atsamstalp ’Otakl" Since ber dollvery 
In November, 1908, this ship has completed a voyage 
to New Zealand and back She IS a slstar ship, escopt 
In her engines, to two other veesels, tbe ‘Orarl" and 
Opawa," fitted wlU reciprocating engines. The 
"Otakl” lo driven by two seta of triple-expansion rKip- 
rocatlng engines, one on each wing propeller, and a 
low-preoaure turbine driving a center pfopallar 
A comparlsoa of the relative performance of tha 
two ahlpM Shosw that at the fnll-epead trial the "Otakl** 
developed .6,880 bOraa-power, aa against 6,360 hocaa- 
power shown by Ua "Orarl' Her coal oonsumptloa 
between Liverpool and TenerlCe was 11 psr.esnt leas 
wheir Btcamlng under similar conditlona and,' at prao- 
llraJly the same speed A comparison of the cool oon- 
BUDiptlon for tbo whole of the voyage ibows a gain 
tor the ‘Otakl ' of 8 per cent, or 900 tons of coal Tha 
engines made a non-alop run from Tenerlffa lo Now 
Zealand of 11,669 miles Tbe coal consumption, on 
tbe run from the Plyde to Liverpool at about half the 
power, worked out at 1 987 pounds per horaa-powsr tor 
ail purposes — a most xstlsfsctory result 
In the steam turbine we have apparently reached 
Ue limit of sfllclency In Ue history of the steam 
msrltie engine. The Indlratlens are that tbe devslop- 
ments of tbe future will be In the direction of an 
Interoal-oombustlon engine using either ell or pro- 


coanATiva ninBiovi xmori mrR thi ai> of 

nun FATvtAL maiii. 

An Interesting Instamie of successful wsrfsre wsged 
sgslnst Injurious Insects with tbe aid of their natural 
enemies Is reported from Hawaii where the sugar 
rlsiitmtlons have In recent years been threatened with 
annihilation by tbe ravagps of a small ricada little 
more than % Inch long Prof Klrkaldy, Ue director 
of the Honolulu enimnologlcal atatlon has described 
tbe little insect and named It ParkiHiUlla Mcrkorirfito. 
It pierces tbe stem of tbe sugar cans and extracts the 
sap, cauaing tba plant to wither and die The forinld 
able character of this insect pest Is dun to tbe amaxing 
rapidity with which It multlpllao. Six generations are 
produced auBuslIy and on the assumption that 89 fe- 
males of eacb brood live to reproduce tbeir kind. It 
Is estimated that tbo progeny of ono femolo produced 
Ih tba courso of a single year, numberi 64 mIHIona. 
The Insect was undoubtedly Introduced with tha auger 
cBue from other countries Into Hawaii, where It has 
multiplied enormously, as Its natural enemies which 
limit Its numbers elaawhara, do not appear to hav* 
been Imported with It. S^ntomologlsto were, Uerefore, 
sent abroad to discover the original hens of Ue littls 
cicada, to And its natural enamlei, and to bring thaos 
to Hawaii It was neoesSory to oxtoid thsM labortoui 
and eostly InveatlgotKitia to ovary port ol the wdrM 
from wl|loh atkgor cane plants hod been Imported, The 
home at the Ineset wy Anally located In AnMnlla, 
where two of its i^yt formidable enemleB worn aJoS 
tovnd These are two apeeles of tohnenmon Ay, of the 
genera ForoaorpM and 0e«terfas4|okM, which ly Usly 
egg8 In tbe egy of Ue deads. Tbp AbwtpnameiL gy- 
olea destroys iwlr -the cicada eggs In which Its own. 
eggs ore depoiitod, hnt Ue oUer spedee pleroea aait-. 
pno (Mr of ench cinstor of cicada eggs and Its 
deotroye Ue ently duntor Bdh spectaa hay heoA 
si wM S gfn Br colohlMd la Hawaii and the pragtgljagg 
tnetoosb V Us sugar nena deo^ but t~ " " 




M tB UMm the 

jOiM til MictaMf* la «dl;,lar toadtla Cor the new Qne- 


~en»h|M dutPC emtruotlon. The epm he* been re- 
frtia 1,««0 to 1,710 teet. ind pJwe ere to be pre- 
0 *i«d (or hrldgeO d( both eenttlerer and laipenelon type, 
the dtrlo adopted dependUw opon oort and apeed o( 
eroeUqa and leoeral ndefulnew aa compared with es- 


.peadUnre. 

T«ro anetion diediera built bjr Heaan. William 81- 
JBOM d Oo tor naa In redamathm work by the Bombay 
Port Truat, which will add a aqoare mile of land to 
Bombay, haya clven remarkable reaulu In tbeir ao- 
eeptonce tflala They are aanlpped with powerful 
apiral enttora at the and of their anotlon plpca, and 
eat their way Into aolld Mae clay at the rata of 2,700 
enhtc yarda an hear, dlaoharclnK K 4,000 teat away 
through a pipe line half of which In floating One of 
them haa mode a cut 900 feet wide at the bottom, 21 
fOat deep, and 1,000 feat long In 8B actual dredging 
hontn. 


Blda ham bean opanad on the V B liattlenbipn 
“Arkaniiaa’’ and ‘Wyoming" and announcement of 
the letting of the contracta la expected Throe will be 
the largeet battleahlpa In the world, the plana calling 
tot 20,000 tone dlaplacment 646 feet orcr-all length 
S3 feet beam 20 feat draft, and 33 OOO horae-power an- 
gtnea, glrlng a apeed of 21 knota. Blnoe the Brltlnh 
"Dreadnought” eet the (aahlon In alt-big-gun battle- 
ahlpa, the nlae and gun capacity of each new ahlp of 
the IT 8. navy have been ateadlly Increaaed, but tbeae 
will be the flret two ahlpa to exceed all recorda of 
foreign navlea The Crampa made the toweet bid of 
•4 460 000 

The ataamablp ‘OUkI," built by Meaara. Denny of 
Dumbarton, la the flrat merrhant reaivl to be fitted 
with "combination” enginei conalatlng of two aeta of 
trlple-axpanaioD reciprocating englnea driving wing 
propellera and a low preaaure turbine driven by their 
exhanot ateam driving a central propeller The art of 
rrveralng the reciprocating onglnea cloaee their con 
noctlona with the turbine, which la not reveralble, and 
diverta their exhauat to the eondenaer Otherwiaa 
the "Otakl” la Identical with the aiater ahlpa ‘Orarl ' 
and "Opawa” of the came company, fitted with recipro- 
cating miglnea. On a recent round trip to New 2lea- 
land ttie * Otakl" made the name average apeed as her 
alrter veeaela with a coal coneumptlon of 1 1 per cent 
leaa than their mean, and a water coneumptlon nearly 
20 per cent laua, their hollera being Idenllcnl with here, 
flhe alao made a non-atop run of It 600 mllea probably 
the longeat contlnnoua run yet made by a marine tur- 
bine. 


■oma laUraetlBg teata of timber under loug-con 
tlnuad loada by Mr H D Tiemann of the Ynle Poreat 
School were daacrlbed by him In a paper reail before 
the Americaa Society for Testing Matertale The teet 
ipeciroena were contlnuouaty loaded In aorae caraa tor 
a year or more, and their deflecUona under load re- 
covery under partial releaaa of load and other be- 
havior automatically recorded As In the caee of duc- 
tile metals a curious effect due to plasticity Is noticed, 
which while allowing the timber to bo diatortod and 
even to take a let does not oScct Its ultimate strength 
The deflections or recovorles due to Immediate addl 
lion or removal of loads are Independent of the de- 
flectlona or recoveries due to time effect of dead loads 
A remarkable relation between the motsture abeorbed 
and the strength of the beam was also shown Increase 
of moisture In the atmoaphera causing the teat epai I- 
mans to tnareaee In deflection and decreaso In strength 
to (he point of fhilure 


kaginesting and building oonatmctlon for earth 
qnake countries la dleousaed In an Intereating and au- 
Ihoritatlve manner by Prot W H Uohbs In the cur- 
rent Engineering Magailna The article aainmarliea 
the reralta of a numbar of Inveatlgatlons reanltlng 
from tbs Cellfomla, Italian Japanese, and other earth 
qoakea, shewing the leoaona ledmed from practice In 
tonalillei especially inblect to earthqnokes oa well aa 
firom laboratory axpsrlnlenta with materials It has 
smactsl inlsrest In rsferenoe to the anggssted liability 
^tp dgmaga by aarthqnaka of tho Gaton dam and locks 
gl nnama. Whereas It Is shown that allnvlal filled 
ghd pCber unoMiBolldatefl formations espadally when 
marM^ dffoed mors dangenans bolldbig sttas than 
■olid roefc near tbs snrtaos on aeoonnt of the tendency 
> Of ihs (attsf todlmlpate a Aook, it appaaia that con- 
sldenhla dtsplsomiiaat of nndeityinf roOk vtU hardly 
nnieflr at tha anrllae of eterlyiiig loooa matarlol If the 


» niMOlfthio foandottona, are 
uaua to oama^e thad sUstle stractnres It 
, fqsla thtisfore ap^ that Am dskt litotlal deportt 
, 0^ rlesf ho4 nMof Os Oatnq dsin, mneh tslked 
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AERONAUTICS. 

On doptambsT Slit, Hubert Latham attempted 0 
flight with his ‘ Antoinette monoplane at Berlin One 
wing touched the ground twice with considerable 
shock; then a whsel collapsed and the propeller was 
broken After repairs had been effe4'ted, however, be 
euccaeded, on September 24th In making a splendid 
flight of 1 hour and 3 minutes’ duration 

In a ddf t foa to the World's lioono prixa for tho 
quickest flight by an oeroplana or dirigible from New 
York to Albany, the Amarlian hai offered a prlaa of 
11,000 for a circuit of Manhattan Island by an aero- 
plans Three airships are ready to start in the first 
mentioned contest, these being the dirigibles of Capt 
Baldwin John Boeder and Oeorge 1... Tomlinson The 
nlart will be made from lltth Street and the Hudson 
River 

Tha flights of Wilbur Wright and Oleun H CurtlM 
above New York Bay and the Hudson River during 
tbs present weak are to be the Isodlng feature of the 
Hudson Pulton Celebratian The flights will be an 
nouneed by flag signals displayed from the Singer and 
Metropolitan towers, and by bombs, as follows White 
flag with red eenter— weather favorable flight ulll 
prohably taka plane In the afternoon Black flag with 
white ceater— weather unfavorable, no flight to-day 
White flag with red center over red flag with whito 
renter — flight will probably tako place within the hour 
Red flag with white center over white flag with red 
center — flight will take place within IR mlnuLue The 
same with black flag with white center below both — 
flight has started 

At Morris Park late In the afternoon of September 
23rd. Charles Cront made a short flight of 60 feet 
at an elevation of about eight feet with a new biplane 
built by Pranqola Ralche a member of tho Aeronautic 
Society This Is the first soroplsne built by s mem 
her to surceed in getting off the ground It was run 
along tho track at a speed of 16 to 18 miloa an hour 
against a 12 to 16-mlIfl wind when the flight was ac- 
cumpllsbed The balancing planee were not operative 
and the aeroplane tipped In alighllng and damaged 
one end of the lower plane Ehchlbltlon flights will 
bo made soon with this mat bins throughout tha roun 
try The aeroplane has boon acqiilretl by the Sclen 
tifle Aeroplane and Airship Company which will con 
duct the exhlblttons with It and also with several 
monoplanes which the company haa produced 

In tho oourte of hta exhibition flights recently at 
Berlta, Orville Wright made several new records On 
September IBtb, with Capt Euglebardt se passenger 
he flew 1 hour 35 minutes and 47 seconds thus beat 
ing by 33 minutes and 11 seconds his previous record 
with a passenger During thin flight he sent his ms 
chine beyond the limits of ths Tempelhof parade 
giound and soared over the rallroed tracks and houses 
In ths vicinity In a subsequent attempt during the 
some day to beat tbs speed record, the water olrculn 
tlun of the motor gave out, and be was obllgeil to 
descend after a flight of 1 hour and 34 minutes. A few 
days before Orville Wright flew at an estimated height 
of 60 meterr above a balloon anrhored at a height of 
176 metem thus making tho altitude he renchml prob- 
ably over 760 feet Rouglor on tho 30tb ultimo at 
tempted to break this reiord at Bren la Italy with 
his Volsln biplane He suiceeded In making an ofllclal 
record of over 198 melors (060 feet) Mr Wright will 
probably fly st the aviation meeting at Berlin during 
the present week after wblib be will go to Rngland, 
In order to test the firet Wright aeroplanes built there 
for the British government 

ns day following his arrival from Europe, Glenn 
H Onrtles, the winner of the Bennett aviation trophy 
and the present holder of the SciavTivit' Amuican 
T rophy os well, was given a luneheon at the laiwyors’ 
6tnb by the Aero Club of America Among the dis- 
tinguished gueets present were Wllliani Marconi, the 
Inventor of wlrelese telegraphy end St Clair McKel 
way editor of the Brooklyn Eagle The latter told 
of a trip to Goaben N Y bock In 1867 In Andrew’s 
dirigible, an account of which was suhsequenUy 
pqblishsd in the Sriaanno AHrsicAS This airship 
(which was mode to travel In any desired dlrec- 
Uon by means of long Inclined planes hetwsen tbs 
triple, parallel rigarabaped gas bags the planes cans- 
Ing the balloon aa It rose from tbe buoyeuLy of the 
gas, to ascend opon a long Incline) on this oeceslon 
travalefl as far aa Goshen N Y (Btf miles) whence 
It was blown hark by tbe wrind acroM Long Island 
Sound to the eastern end of Long Island where a anr- 
eaaatnl landing was orcomplUhed In view of his 
exploit 43 years ago tn this, the first dirigibis balloon 
Mr MoKsIway believed himself to be tho oldest eero- 
nant present The mayor of BaUlmoro. Md read a 
telOgram annoimclog tbe flight of Lincoln Beochy from 
that olty to a point In the Blue Ridge Hounuins, 126 
mllefl M*Mr—M flight which Is probably ths longast 
trtt made tn America with a dirigible balloon Tho 
IwniNant with whkdt Hr Cnrtlm won tbe Bennett 
iiin be exhiUtOfl at Wsaamaker'a store la 
. NjM kbrh) IhH am ttw WMiiig week. 




scicNci:. 

The record of altitude In oaronautlca has been 
attalpod by SIg Placenxa and Ueut Mina, in an ascan- 
alon made from Milan on August lOth, 1909 Their 
great spherical balloon the ‘Albatross,” carried 2,600 
pounds of bellest at the start and reached an ele- 
vation of 38,700 feet or more than 7 mllea The ooro- 
neuti experienced a temperature of —26 6 dag E and 
landed near Milan 314 hours after they started 

TIm great tidal waves observed at Marialllea on 
June IRth, 1908, appear to have been caused by tbe 
iinusually high electric charge of the atmosphere 
which la known to have existed during the period of 
the earthquakes which devastated the south of ICrence 
The powerful attraction exerted on the surface of the 
oarth by this electric charge reused earthquakes on 
land and tidal waves In tbe Mediterranean 

Prof. Patotval Lowell has noted st bis Flagstaff 
Oheervatory that the ant an tic canals of Mars arc dis- 
appearing This wailing of the mm h-dlst ussed canals 
seems to be a well recognised phenomenon Long ago 
Prof Pickering suggested that we see not really the 
canals but rather the vegetation which fringes iheir 
banks Tha waxing of tho canals In spring and sum 
mor and their waning In autnmn and winter is not 
unreasonably atirihuled to the growth and decay of 
this vegetation 

la Booordaaoe with the resolutlone of the Iasi Inter- 
nationa) Congress ot Mining and Metallurgy Applied 
Meihanlcs and Prsclhal Cleology htid at Llegs In 1906 
it bus been arranged IIihI the next Congress shall 
nieit at Dtlsseldorf during the Issl week of June 1910 
under tbe auepirea of lliu Hlienleh Westphalian Mining 
Induatry An Influential iniiiinlltee nf nrganlutlon hsa 
teen funned whirh le i barged with the making of 
the arrunginnenU for the leading and dlsrusalon of 
liapers. vlslte to plsiea ot tnhnlrsl Interest and sodal 
entertainments 

A lattar has been reielved at Harvard Observatory 
from Prof H B I' reel director of the\erkea Observa 
tory stating that Halley s 1-011101 was observed visually 
by Prof B W Burnham wllb the 40-lnrh telescope, on 
Beptomber IRIh Jl h Tl ni O M T In app B A 

Oh IK m 'll] s and app Dec d 17 deg 9 mln 44 

sec Tli* comet followed B D 117 deg 1232 by 12 7 
mill, north 4 mln 131 sec The i-omet was also pho- 
tographed will! tbe 2 foot refleitor on Beptember ]6tb 
and I6th by Mr Oliver J Lee A second letter re- 
(civod at tills observatorv from Prof Ftost slates that 
the <f>met WHS also observeil visually by Prof K E 
Darnanl on Beplemher IT (I 21 h 1 m 30 ■ 0 M T 

In app R A 6h 19 m ORs and app Dec -t-17 

deg 9 mln 0 8 soc The comet followed A O 2122 
(^-1-17 deg 1232) by 0 mln 22 RB a north 1 rain 28 9 
B DeBerlpllon IRi-j mag 12 s diameter with possl 
bly a faint nucleus or Indefinite flei k of tight In It 
The comet was also photographed by Mr I-ee at the 
rame time 


The astrODoraen of I Ick Observatory have been 
making some spci trnec opli studies of Msrs from the 
top of Mount Mhitney This iieok Is the highest In 
the United Stales Its attitude being 14 Bill feet above 
sea level Tbe I'letrument taken by the observers 
was a 16 Inch horizontal reflecting lelcsrupe to which 
a sullable spectroscope wss nltsched Of the seven 
nights spent by the men on the summll only two 
were 1 lear enniigh for olwervstlon The spec Irnni of 
Mare was c-nmimred with the HiH-cIruin nf Ihe moon 
P Is known Ihst I here Is no water vaiior on Ihe moon 
certainly In no appreciable qiisnlliy If no difference 
can bu detected between the ejict iriim of Mani and the 
spectrum of the moon niider llipee moat facorahle con 
ditlons It can be said with safety lhat water exists 
on Mara In negllglhly email gusntltlee The results 
of this expedition have not as >ct been published 
Readers of this column of s- lenre notes will doubtless 
romeniber that Mr Bllpher of Prof laiw ell s staff claims 
to have obtained spectroscopic evidence of the exist 
enee of water vapor on Mars 
On July Mth, 1909 the Singles coal mine in the 
French dlitrlu of Puy de Dome was the scene of an 
iccldent similar to that which occurred some time 
ago In tbe Card mines At the Singles mine an In 
terlor shaft was being ennk for the purpose of deter- 
ntning the depth of the deposit. This shafl was sunk 
from a horliontal gallery which led from tbe foot of 
a shaft 1000 feet deep The explosion of a powerful 
blast shattered the rock and eanaed tha disengage 
ment ot gnmt voinines of carbon dioxide, wbicli tilled 
ths gallery and both shafts before all the miners could 
tako refuge In the safety cimmber Thla mine poe- 
sesoed no oxygen life-saving apparatus and the mau 
uger was absent at the time of the accident The life 
eavlng corps of several mines in tha vicinity re- 
sponded promptly to appeals by telephone hut no 
effecllve work couM be accomplished until several 
houra had elapsed Of twelve miners who had been 
entrapped seven hsd passed tha day In terror In the 
safety sheltsr but the remaining live were found siillo- 


catod in the gallary. 
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Aiihouib It mur be mwtliy kDowa that 
irmitiiatlaii of tluo la tlia work of tho 
loubtloH r«w peoiile *top to iBToatlgata tlto 
nrptbodi omplojed In tho comOloa and dlatrlbaUon 
htiidard time It la a aratam la itaalf qnito lad 
ppoauble to tbe auccaaa et tha Induatrlal world 
Tia Rioat onlTartal tlmohcapar la tba aarth Itaa 
s oltbnn la tbo earth a roUtion on Ita ula that t 
lingtb of tbe day acoordlaii to Newcomb baa not alter 
the l/lOQtb and probably not tbe 
1/lOflOth part of a aefond since 
the beglanlDE ■ f tbe Chrlatlan era 
The direct eSoct of this rotation 
li tbe apparent revtriutlon of tlie 
celeaUal aphere or the dally mo- 
tion of the aun atara end planeta 
Bcroaa the eky As places m tbe 
earth are determined by latitude 


Net thpa t€ the «ard (tiutpH 
am reoorde4 tha ttfse of iraallt Ni fh fta IMla-* 
and waa tberetard taat bydhd aanpaelor lOn kllii. 

Were tha Inatraaent ta parfeat adfaatmaht and wen 
tbere no peraoba) elamept to oter into tha raaaH anoh 
a set of obsamtioBa would ba qalU aaflMNit. Aa a 
matter of fact, howerar than an alwajra mnall emra 
tn tbe Instrumant which moat ba datemlMd and ap' 
plied as a oomciton to the final reanlt Tbe aatropie 
mer thrrefon does not relr whdiy upon a alnfla record 
Ilka the aboee bat will usually npeat tbe obaemtion 



by right aaienalon and decllna 
tlon rrery tonapliuoua star baa 
Its position carefully datannlasd 
and from a star <atalogne the 

slant of culmination or meridian 
pasanga of any given star It 
then with a suitable inetrumeat 
an obaarratlon of a atara transit 
amias the meridian i an ba Ob- 
tained and the time of Its oocur 
nmre be noted by a clock or 
(taronoDioier a comparison with 
Iht catalogue will disclose the 
amoui t I y which the rloc k or 
(hronometcr la fast or slow Such 
an iteration of finding tha rlock 
error Is always what aatronomera 
understand by the exproialon 
obtaining time Tbe Inetrament 
need for making these observations Is known as the 
transit Instrument and conalsta eaaentlslly of a tale 
ecope eo mounted us to be capable of swinging about a 
borirontsi uxls In the t lane of the meridian The ac 
(ompanylng llluelratlon shows such an instrumant 
ready for tbe observation In tbe eye-piece of tbe 
telescope le placed the reticle comprising a number of 
spider aebs of which tbe attached diagram sbewt five 
to be stretebed verti ally and two horlMoUIIy across 
tbe field of view The Instrument le eo adjusted that 
tie middi one of the vertical threads cmlncldea as 
nearly as posalble with tbe Imaginary circle la 
the sk) railed the meridian 
When nbeervatinns are to he made tor detar 
mining time the astronomer first turns to the 
Bpbeinerlt or aorae catalogue of stars and ae 
lecta a star which la soon to culminate then 
from the deillnatlon he mentally calcuittse the 
altitude at which tbe etar will transit By 
means of a leading circle atUrhed to the Inetru 
ment be eets the teleecope at tha proper angle 
ao that the star will pass through the field of 
view Either of two methods may now be em 
pi yed In making the obeervatloni The lint 
and older of the two la known as tbe eya and 
car method rble ronslsti of watching the 
stai pass II rough the field and while listening 
to tha half second hcmti of tbe chronometer eati 
mating to the nearest tenth of a second the time 
at which the etar roesed each thread of tha 
rail le In tha chronognphlr method now 
niu h need the mind boa leee to do and hence 
more ac nrste resnlta can be obtained Here 
SI before the astronomer watchee the passage of 
Ih star a roes the threads of the reticle bat In 
stead of pshUmatlng the time of transit hs 
presses n telegraphic key at the proper Instant 
ibe kec Is li elcK>trlraI onnectlon with an In 
slrumci t ailed a c hronograpb and an anto- 
matlr re or I Is made of each observatloa 
irithei metlod will leave a record for the fire 
threads sin lUr to tbe following tbe Roman 
numerals Irilgnatlng the number of each thread 
In order of ts ivntlon 


a h i gd g f^ 
tl«e in the Vmtm Mate li 0# , 
Nava) Obiervatoty gt VMMte 


•TAisABB Tmi nmor tbi vntu ratm 

with a number of diaereut stars on tbe sama night 
Trom iheae numarons records he Is able to deduce tbe 
necessary corrections and tbua obtain a more ateuiats 
value for the ctaronmneter arrtv Time thus deter 
mined ordinarily correct to within one tenth of a set 
end li tUtrcol time and though veiy uaetul to tba 
aatronomer la quite unaulled to tbe use of tbe world 
1 1 general whOM aotivltlM are governed by tba rising 
and aetllng of tha ana and not tba stars SMareal 
time muet ttierefore be converted into eoMr time 
This ti easily eSacted by a simple calenltUoti constant 


This aSOrda a 


H7 

US 

S4S 

4S0 


V 7h tm II Te 

Mean 7b Sm 14 t4e 

The Bbo\e la tbe actual result of a set of obeerra 
none made by the writer imlag tbe eye and ear 
method Tie fig ires In the eeoends column were 
written Immediately after tha tranalt of each thread 
tbe hour and minute wen fined In at Mann after tbe 
laat observation 

The mean of these obeervattena wlD give a non 
prectee resnlt for tbe transit over tbe middle thread 



until A 

ninth ttf naob minute the tet fiN 
sneonda of each of tba firgs tiw 


of the fifth mtauta then fiaDotn 
Dm final itroka nt egaot nooa. 
r oppoftnnlUM tor tbe eortaetleb 
and eetttng of tltbeplacee tbrongbout tbe eountiy TIm 
R eetern Union Company alaa operates a ayatem of 
aoma 30 000 elocki wblob automatically aat thmaaelTaa 
by tba noon signal aacb day 
In addition to tbe Waahington elgnole many mwiife 
obaerratortee determine and distribute time In a alml 
lar way te Jewelen and local railroad llnsa In meet 
of tbe larger laaporia Urns balls an droppad at noon, 
and give marinan an opportuBlty to eomot tbair 
chronomotan FInaUnn companias old In tbs dl» 
tTtbntloa of ttms In many loosUtln by aonndlng 
bells at certain specified thnss each day tbna 
affording tbe public a convenient eouree of eo^ 
rort time with a reaaonable degn 


The DsstrartleB ef Bala xvtih Cnihwn 
MswIphMa. 

M da Krnyff of tba acrlcnltnral bureau of tbo 
Dutch Indies at BultenioTa Java has publlabed 
an Interesting article en the daetruotlon of rati 
Tbe various eontaglous diosaasi wbleh bava baen 
reoommendad for this pnrpoaa bava boon found 
usslaas In tba tropici and bare not always prorad 
alacUve evan In tbs tampenU aona Hancg Da 
Kruyffa axperimsnU will ba of isnar^ Intamt 
After working four yenn with numerang rh 
ruses tritbout auecoedlng In mating anapUaBlq 
or avan killing a slngla nt Da KruyC obtotnofi 
mon encoonglng rasults by amploylng oarbdn 
dlsulphlds In tba fotlowiBg manner All rtalUa 
ntbolee wen lint stopped with eartb te thi 
pnrpeae of asMrtalnIng wblob bote warn 
habited tor tbe Inhabited hoUa wen bnmd nr 
opened on tbe following day Half a taaapoaalBl 
or tea of earbon dlsnlphlde was pourod tarta 
aacb of tbaoo bolea and attar walling a ftW gap- 
oads to allow tbi UqaM ty anbentb^ ibd Mbt 
tuia of vapor ate wifi Ignttei Ite tete 
WBi a amaU aaptelmi whirb SIM tba beta ^ 
a and bllM an tbe nta a 


inatoatly A pt dtelpblde 


ly employed by te astronmner tevtng tbsn cMalned 
solar time tera nmaine only to diatrteto It to tlia 
outside world 

Until wltbln te last twenty five yean «Mb oommmW 
Itr and ita own tea] tbaa but aa bsvdl te— »» 

I found quite Inoanventantid attat «—*• 


milea of ticvtete or waaC Aeaofdlnd&r la te 

a miM Mate iddhteltepBaMM Matte 

tfte the Wbte afoate iMateAb 

laatto to te Mate te* dtrtefi Mte ttte teti M te 


U emits, la ubtetet (or mon tea Md 
m dead nt* wen tend la ii bote WUtbs 
optnad bCttr te opantea Utwoaate^M' 
stea fdted (11 a ilaaN bte 
^paaote b, t^sN farr ate* 
faaite «ra baanadlaia a^d abaotbtaiy en.^ ^ 

^ H uatelted atate a odattepowr. ^ 
te Dated . ... . 
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AmMlci^ 


r Itaw ot Ihlp 
I In tlw Monl 

mmat ten tk» ttnton tuvrw«« o( 
OM«M« OfidMtt A Oumgtmr o( Swidwlaitd 
nk THMl «f MM t«M nurka a bmt la 

ntdpMl^taiC <wi»n Mx built apon what b known 
M M# McMtar or oomuntad oroUn 1^ nmml 


tmT toportoBt rwnlt It obuintd In thin d» 
that tht pmjMtlont slm eomOdorabln InerMMa 
In tha hofflnc and mmIX atnoatb ae that tba atroM 
on tha matartol la indaoed at both ktrl and gunwala 
Tha conatmotloa of tha atdaa of tha ship with thaw 
eormgaUont la rathar on addition than a Tital altara 
tun ot tha main atrnrtnrnl ayatam and It an bn ap 
1 to any typa of itaaintblp Tba bulldan ehim 
i tba aatra <nat la illcht nod the dand walghl 


HI 

cotamna In tha aaparlintnta on tha banka of tht 
Stint endanTora hara bonn mada to control tha tor 
padow from a imall boat about 100 matara (SZg feat) 
dlatant from tbam rai talnlnR a plai t for produ lx 
Hartalan wavat 

Tha torpado motor waa atartMl and atoppad at will 
and tha ruddar tumad In a\i'iy lircctlon at the will 
of tha man In tha boat 

Tba Improved Oabal torpelo onklata nalnly of a 



ytart paat aaparlmanta havt baan earrM 
oat by tha Monitor supplnt Corporation of 
Nowoottla^ Tyna to dataimlna tha boat 
motbod ot Ineroaalx tba longltudlaal 
atrangth of a ahip withoot any corraapond 
Ing Inemnt of wetght To thla and tha 
nadorwattr part of tha ball batwaan tba 
light and load tinea waa rormgatad for al 
moat tha antlra length of tba vaawl Oon 
tlnnad Inveatigatlon and azparlmant ra 
naitad in aaaartatniag tha dallnite form ot 
thla eorragatlon and at laat It waa reaolvad 
to ttat tha ayatam practically In a fall abed 
vaiatl Tha BIrl aaon Shipplx Company ot 
Ktwoaotla-on Tyna undertook to bnlld a 
craft on tbaaa llnaa and the Monltorta 
BOW on hw llrat trip waa tba out oma Tba 
Vaaaal maoaurea 879 faat In length by 40 
Mat IH Inchaa normal ostraua breadth In 
troaaad by the Monitor projactlon to 43 
toot with a molded depth ot 10 teat 7lb Inchaa 
In tha acoompanylx illuatratlona tba forma of con 
ttmetha ot tba corrugation ore dearly ahown Tha 
•halt plaHx la awallad out In two plncaa on either 
aide longltadlnally tha curve being oomawbat flat 
and the upper and lower edgaa curving gradually Into 
the flat eida of the normal vaoaal The main framaa 
meoanra • Inchaa by S Inchaa and the depth of the 
COmgatlM ta lltk mthoa at tha crown Plain anglaa 
biw ottachad to each main frame and a eorrnsatlon 
gnaatt plata at aaeh frame There are no aide 
atrtnseri. 


I 



aa oonrsTonos 

carrylx capacity la Incraaaai from tbrw to four par 
< 0 Bt The coal bill la reJuted flora I to le per rent 
for tha eama opaad or If the coU otaumploi la 
maintained oe before the aptad f tha abii will tha 
eatra dead weight la In reaarl from 0 ir to 0 knot 
tha dre and olaae of the ablp 


AVTOMhTIO 


On Wodneoday Juno SSrd ezpcriroenta wore made 
with tha wlrcleaaly controlled toriadu of Qabet to 
wblcb refaranoa boa already baan mada In tbeao 


large cylinder term i ating In two conea and 
forming U a low r part of the npparat a flume 
diatance al ve about 1 metora ( feat) there 
It another almllar ylindcr oi ly an oiler and 
Intan led to float The lower aheil la 9 6 metera 
long (31 faat) 

rbo two tnbaa are faatened togrtber by a 
aerlea ot vary strong ateel tuU tramea Be 
aldaa tbeao two other ahaltk rather largo In 
diameter start from tl a I war body eairni I be- 
yond the float and font two atber abort var 
tical moata Each oi e of tbehc arrlM an 
acetylene ligbt ft ey are ot ne ted by a pop- 
per wire 

Let ua now examine the (arts omposing the 
lower sbell wbl b lb tl e n net In portant II 
Is divided into Rev ral on | irlmenti having 
eoeb It! larti ular uat 
The llrat con partment U Hltuated 1- 
fora I art of the lo er alell It ontali 
esploalva charge and conlrnlH a warl pad alinllir vu ..uc 
warheads of all preaei l-day t rpedoev wbl b | reduce 
tl e exploelon ot the charge natautly o i Hat with 
a b d body such aa the h II of a vcaael 
While all ordinary tnrpeloca ar ■ I> to 100 
Itloe of exploalvp (1 4 to *1 pout Ih le Uabet ion 
take OX) klloa (198 ponnda) with orreapondlngly 
greeter deatrictlve eltect 
The Gabat torpado rontalna at In*"' ■' 
motor OI prated by gaaollna a da te 
ireaaed air oa now used In tori el 
lly powerful englnra but the ladluk 
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limited Tbe lyMd ol terpedoM thu evmtod mehw 
10 knoU, or aboat RO Uloneten an hoar 
It It mtnireitir very daoiorotu to abut In a gaio* 
line motor In a confined apace or nearly ao, as la tbe 
(aan here where communication with the outer atmat' 
There lakea place only throuih the upper part of the 
foremaaL 

VentllaUmi It eBeotod by meant of a large blower, 
altuated aft, between the motor and the ohamber eon* 
tainlng the etorage batterlea The preeauthms taken 
aeem tuIBclent to diapel all tear of aerlout accidents 
The motor It located In the compartment aft of the 
torpedo It It therefore entirely teparaled from the 
nplotire charge with wfaiib It lannot commanluta 
by any manner whatarer 

Tbe torpedo uaed for the preaent eiperlmenta devol 
opa 30 borae-power It haa a motor with eight eylln- 
dera arranged In V ihapo But the compartment la 
large enough tor a 100-borae-puwer paultiplwcyllnder 
motor, which la necemary lo impart to the torpedo 
the eitlmaled apeed of 20 knots, or about 3d kilo- 
metera an hour 

Rtgarding weight every neceaiarjr margin la 
allowed alnce the torpedo can carry 1 8n0 klloa (8,11(0 
poiiiida) of tmllaat uador preaent condltlona, that la 
to aay with a lO-horae-power motor Thia balUut 
repreaentH the difference between the weight of an 
eln trit motor with Ita atorago batterlea and the weight 
cf the Intemal-ccmbuBtlon motor deToIopIng thla power 
Oabet expecta to attain a 10-knot ap^ with the 30- 
hurae-power motor which he will nee In hie prellml 
nary Irlale before putting In the 200-hoiwe-power 
motor on which ho relloe to obtain ttao 20 knota that 
he conaldera HUfBclent apeed 
Endeavora have been made to obtain for thla dirigi- 
ble torpedo ell Ihe advantngea that could be had on 
n real veaeol In particular. It waa nought to fit It 
with the nionna for maneuvering nnd altering lha 
apeed Thie problem aeema atrangely dlfllrult of aolu 
thm The trouble hat been overcome by uning a r«- 
veralble atrew with which It It only neceaaary to turn 
the bladoi ao aa to dtminlub their effoctivaneae on 
the water this promptly reducea the speed. By thla 
meana a propoller la ohialned that acta aa well mov 
Ing forward aa backward when given the aame apeed 
of rotation 

There waa another great dllHciiUy to aunnount be- 
fore thia acrew could be need The power oxacled 
from the motor varied i onalderably with the apeed It 
tHKsme neteasary therefore to find a wny of reducing 
the power di« eloped by the motor and of providing 
against Its running away aa the reatatance of tha pr» 
peller tended to diminleh 

To attain ibli end the apark la retarded ae the 
apeed of tho torpedo la reduced The motor apeed la 
thua gradunlly changed by the variation of tha pitch 
of tha screw Thla variation of pitch of the propeller 
bat been availed of lo act npon the timer of the motor 
For that purpoee the pitch-controlling mechanism 
bat been connected with the timer by a Jointed rod 
to that the apark advance la at Ita maximum when 
traveling full apeed forward or backward The plt<h 
controlllDg mecbanlam la aloo connected to the throt 
tie valve In order to atmullaneoualy diminleh In c«r 
tain proportlonn the volume of gaa admitted 
The third compartment of the torpedo contain! a 
small atorage battery Thla la not Intended to drive 
the torpedo but to operate a relay that belpa ma- 
nanvar tha boat nnder the Influence of the Hortxlan 
wnvM acting on apeclal devicat 
Tho lompartment back of tho esploalve charge con 
Ulna the Hnrtalan controlling liiatrumenta They are 
sufilelently eflei Uve to act evon at aa great a dlatance 
aa 8 to 10 kllometora (6 to 8 mtloe) from the trane- 
mlttlng atallon Thla dlatance in a convmilent one at 
the preaent time for wamhtpa get Into action at least 
at 7 or 8 hUmnetera (about i mllea) away 
We have laM that the two nmtta of tho torpedo ca^ 
rlod acetylene llghta Thcae eervo to show the poet 
tion of tbe torpedo at every moment, and Indicate 
clearly every change In Ita courae. 

H la nbiolutely necetMry to know what U going on 
Inalde the torpeilo nnd what Influtneoa may act upon 
It For although the receiving InttmmeDls of the 
Hortslaa waves have been made oa perfect aa potalhla, 
they may come nnder the Influence of other wnves 
than those aent from the tranamlttlng ttatlon. In 
thU caae. the torpedo would obey other aganetes and 
would deviate from Ita courae 
To remedy this terloua abjectloa lantemt have been 
dlapoaed about to flash atgnala In such a manner that 
tha operator placed on abore or on a ship, may rocog- 
nlie the nature of the dlrectlona reoeived by the toi^ 
pedo. In abort every time the torpedo rooelvea waves 
rogtitered by Ita tnatnimenta. tha lantonu ahow alg- 
nabt to lndl< ate the direction of the terpodo If thoM 
■igntia lead the operator to believe that the waves 
come from the enemy he dees whet It n ae tet ni y to 
rectify the courae of tho torpedo, and he nnlllflee the 
dtaturbing waves 

Ws presume that the wIreleM aonlikd of the torpedo 
tmalna as we have pravlonsty deaerthgd It the 




TU ‘■BDRUI m.'* tOMta ttt ns 
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The leige pbotognpba of the lattet Zeppelin dirigi- 
ble rcproducml on our tronUw>«ee thla mttk give aa 
excellent Idea of this new levtathan of the air, which 
made Its first longdlstonoa flight from Frledrtobahafen 
to Berlin a little more than a month ago. 

Tha start of thla mtmorable Jonmay ooonnred at 
4 8E A. M on August 27lh, The airship started against 
a light noiiheaat wind. Bestdes Engineer Dnrr end 
yonng Count Zeppelin (the nephew of the InvcntM’), 
only three mechanlce were carried The craw wsa 
reduced to but five men beeatwo of tha nnceitaln 
weather and In order to raduco the weight oarriad aa 
muoh M poialbla The airship arrived at Ulm at 
6 46 A. M . having made the 80 kilometen (40 7 mllea) 
In two houia and eight minutes, at aa averago speed 
of about 23 3 miles an hour This speed waa main 
talned up to Heldanhelin, a place located on the 
bontiar of Wurtamburg and Bavaria, which sraa paasad 
at 7 30 A. U. Boon after Qtngen was reached. The 
airship remained here abont an hour and dtaciibed 
olrclee, while all the lime it was fighting aplast the 
contrary wind blowing from tho direction of Wn^ 
temhurg Booa after Engineer Durr sent a tolegmm 
stating that tho airship would be forced to land at 
Nuremberg, oa account of a cracked cylinder In one 
of the forward motora la the forward ear On acoonnt 
of thla mishap, tho speed wan reduced consldarably, 
tha airship finally arriving at Oathelm near Onnsen 
hansen 21 % miles from Nuremberg at II 45 A. M. At 
this point a brokaa propollor — which wai Immediately 
replaced by an old tmo tbal waa carried on board— made 
It neceaaary to land Advantage waa taken of tha 
landing to renew tho wnter baltasL After a delay of 
2^ hours, the airship started again at 2 10 P M 
for Nuremberg which waa reached at 4 46 P M A 
landing was effected egntnet • strong wind Before 
landing Ihe dirigible described several circles. In order 
to give the 120 aoldlen of tho Fourteenth Infantry 
regiment time to make prepantlone for anchoring It 
Whoa the airship alighted, tiia crowd broke bonnda 
and It waa feared that they would damage It FoN 
lunataly however, this fear wss not roallaod 

The start from Nuremberg was mode the following 
day at 2 16 A. M At 4 A. Bl It paoaed above Bay- 
reuth where It was buffeted by the wind tor three 
honra. Engineer Durr dropped a card at 7 o clock 
stating that alt waa well on board. At 8 e clock the 
airship, still bottling against tbe wind, rctnmed to 
Bayreuth. It then reaumeU Its Journey, but was able 
to make a mean apeed of only 14 kllomaters (8 7 
mllea) an hour It passed Muucfaberg at 8 40, Hof 
at 10 0 clock, and Plauen at 12 10 P M It was nuk- 
ing unh 30 kilometers (18 64 miles) an hour Werdau 
wM passed at 1 46 P If and although tbe wind bod 
completely died out, tho speed of tbe airship grew 
lem and leaa It waa hoped that It would reOLb Lelpilg 
by 10 P M , when another accident occurred One of 
the blades of the propsllem broke and It wu only 
with tbe greatest dlfflcnlty that tbe alnbip was able 
to reach Blltorfeld It arrived at this place at 6 46 
P M, baring been driven from Bilonbarg by a single 
motor A aucceaafnl landing was effected 

Ropaln were made during tbe night, tad tbe next 
momlng at 7 30 A. H. the airship left BtUerfUd In 
B heavy fog. The fog dlselpotod rapMIy, however, and 
when tbe airship arrived sbova the Tempclbof parade 
ground st Berlin at 11 30 F H.. the weather was dear 
The Bmperor and the other members of tbs loysl 
family were on band to reoelve Count Zeppelin, who 
bad gone aboard his airship at BlttorfeM Bmperor 
William Intrudueed him to OrvUla Wright, and this 
meeting of the two obamplona of tbs liaavlar-thanHUr 
and the llgbteMhan«ir type of flying machine was 
decidedly novel The landing of the ainhip occurred 
above tbe parade grouDd at Tegel, after It bid flret 
performed evolullona above the Tempelbof parade 
ground and afterward flown over tbe dty of Berlin. 
One of our pbotcgrapbi ehowe the alrehip above tbe 
city, and tbe other ehowe It Juet before eUghttni. 

Tbe return vbyage was etarted at 11 10 P If. tha 
lame day The etinhip followed the Wlttoaberg-Juet- 
erbog rallwcy line tor a conalderable dietanoe. when 
It again met wttb another accident, due to tbe break- 
ing of a propcilar The blade tore through the envelope ‘ 
of tha alrehip, and pnnetared one of the hnlloona The 
accident happed near Bulxtg, about 60 mllea froo 
Berlin and with the aid of eome fanpera, the alrehip 
waa Immediately brought to land to a field near tha 
railroad track, tlu apeed up to the time of tha aepl- 
dent WM axtrerndy Slow, and barely reafibed 20 kUo- 
matori (12 48 nllw) on hour Count Zeppelin wna 
not on hoard at III* time of this accident, be hnvlaff 
returned to Frlefirtefafhafbn by rntl. Tbe ntnriilp wea 
obliged to renialn at Bulxlc for nearly thrN day*. It 
was not untU 10 62 A. M. on the momtkg of fiefimn- 
bar Dtb that gbothto'atoiiWM made. tnnmiaiwlM 


aonaig jgftiir a takt^BOui 7#Ma vt tt MWn mm 
Vfnmm. Tke gmaito apeefi lekigtatead fiiaBi 
aigtbstolmwaaaBlFUl">U«fi«^- 

Attar tbe "Zeppaltn nv bad btafi nfial^ g*^ 
enrt waa made to eaU It to Hmrgtnthsla, Ufi tott# ^ 
from rriedriohshafen, to take pare la tke maaaneswj 
but Um rapain wen net finUed to ttee, oad tka 
alrehip waa nnaUe to readi Its ^Sea nntu thh maMW- 
van were over Conalderable exceUant work was dtwe^ 
howsTtr. by the "Orose II " military dirigible at theM ’ 
naBeuvers. This dirigible was able to nceanoMer 
from a great halgbt and to aand ntnagsa to tha raar 
Bmperor William was greatly plaaaad at tha work dong 
by this alrahtp at tha maneavara. 

Tbe “Zeppelin III " la tbe largaat and meet pewartni 
alrehip which Count Zeppelin baa yet built It haa 
two 160-hoTawpower moten, each of which drivaa, b2 
moans of belta, two two-bladed propellere- Tbaaa on 
located one on each aide of tha airship about a third 
of the way qp from the bottmn They are held ngoa. 
brackate projwtlng out from the rigid frama tlu 
driving of tha propellers by halta Is a new airangg- 
ment m hcraUiton they have heen driven by ekatto 
and bevel gears Tbe etabaWng fins necr tbe rear 
end an somewhat diflerent from befon, than being 
two npon each aide placed above tha oeater hortxoatal 
Itoa of the ainhip. The up and down atoerlng la 
aooompllahad by quadruple horlaontai rudden on oeidi 
■Ido of the alrehip at the front and at the rear Bo- 
rides this, water ballast la carried in a long tank con- 
nnting the two cars 

It la planned to uao thla airship tor carrying paa- 
aengan in diflennt oUlea In Oermany to tbe near 
fnturs 


The opening article of tha current BumxMnn, No 
17B1, dloensMo tha Ban Balvaton mountain railway 
of Italy Beantltnl vlaws of this picturesque road are 
pnbUihed. The clBsalflcatlon of chemical alementa, In 
tbe light of Handelojera great general Isallon, and In 
tha light of the electronic theory, la considered by 
Trot H. E. Armatrcmg In a thoughtful paper A 
orttloal rdfuoM) of Prof Wood’s aaperlmoDta with 
rotating liquids used aa mirrors la pretented A par- 
petnnl clock Is described by Charles R Benhnm A 
new system for the elsctrlcnl irnnsmlaslon of pictures 
is described by Dr Robert Seboenboefer Prof Albert 
F Gana’a paper on rrnent electrical progreas In tbe 
artlflclal lighting field is concluded The great rise 
which Is announced In tbe price of India rubber tires 
directs attention once more to the various and con 
fllctlng problems presentod by tbe wheels of motor 
cars These are critically considered Prof Wllllsm 
H Pickering preeents his view of Che origin ol meteor- 
lies and ndvnncee the theory that meteorites are of 
terrestrial origin Tbe disappearance of tbe Boagoslav 
Islands Is described BIr Norman Loekyer, the well 
known BnglUh nstronmner has mads a special study 
of the aatroDoralcal value of anoleat temples The 
result of hla resoarcbes la presented in an ortlcla 
entlUed "The Usea and Datea of Ancient Temples'* 


Robait Hoe, senior member of the writ-known firm 
of R. Hoe A Co , printing-press mannfaotarers of Raw 
Tork olty, died to London on September >2nd, at the 
age of seventy Ur Hoe wh tor years tbe bead and 
front of tb* axtenslvt business fbundtd by Robaii Hm 
to 1802 His devotloa to the enormous sntsrpflse with 
wbloh bis name wh oonnectsd, wsa oxhlbltsd not mily 
In os admInlatrntiTa eapaolty, but alao to tbe sag- 
gaatloa of many tanprevemonts to printlag praiass 
Hla Invention of the rotary multi-oolor and haK-ton^, 
wsb prsasis now firand In avefy atwapopor and ]ob 
printing pUnt, Is perhaps hla moat important oon- 
trlbotlon to tho printing art Ur Hoo was the aath0i| 
of oevoisJ hooka, moot of thaa deaUag with printings^ 
Among them la a history of the devriojm^ of the 
printing praaa from the tlia* of OntowjM down to h 
tb* pwMi H day ^ 

Tho railway from the Ftfmm to the Tnriliito j&onthJ 
(148 mllM) may ba’aaM to be praeUdUly tomploted; 
tha aecUon fraih Bralo to Larlsn koftog hOan opmud 
to traflle slnoa OOtobtr last aid .trains new rnn (it 
twrive hours frmA Athens to Tafiasa The eonltrno- 
tbn of (be final aaotlon of 2| mllea to tho Utq^ar ti 
In aa advaaeOd stats Thor* remalng, thaa, uTordor 
to rriaoaa OiMOt frOm the IsolatlOB whlc^ aha la (hd 
bat of ftoropeoa Btataa to aufer, Imt 70 mlloa hitwosa 
the froatlor and tho nooreat station on tb* OtWMR 
ranwaF syalm Thova anpelsn no indlsatioa, bow- ' 
ever, at any dtaporitton on tha part of toa , 

gevOMiMiit to (hetttato the otagtraetom eflte 
tfito Uafcluid It win ks l e warti d H * tt tka 
gotofiip^ tii turkey eoni^atta. 





'>1^ IvpmaiuiU of oittUng n 

71 m Oobento AiooctatioD at Amorico bai oondnctod 
^ Tkloablo Mrtw of wtpoiUnnta Mid diatiitnitw Iti 
flndlagi tTM of ebario In a puHloopIrttod mMincr, 
mt tlM roniu oUainod are larfolr nenUTo. 

Some mepantlona are found to be eflecUee under 
oertala oondlttona, but none bftherto baa been found 
to be equallr rellaUe wUb all mUtnree and under all 


The need and raqolrainenta of ettemal patqt for 
ernerete. If only to rounteract the rarlablo poroeltr 
which cannot be avoided unleea the peraonal equation 
In concrete mlzins la eliminated la ao well put In a 
paper read before the recent convention ot the Araerl 
can Societjr for Teatlns Vaterlala. br Mr a D White, 
that we quote a part ot it by permlaalon 

“Unlaaa extreme care la exerclaed in the preparation 
mixing and workmanahlp of concrete for eoiid or re> 
Intorced work which la not alwaya oommerLtally poaal- 
hie tbe reaultant concrete la uot Impenneable or at 
Isaat not nnltormly Impermeable to water or mulature. 
Where perfect materlala have been need with perfect 
workmanehlp we bare another dillloully, another 
pioblm to eolve Concrete la a non-conductor ot heat 
It la, natutally, a cold blooded animal The dlKercnca 
In temperatnm between the concrete wall and the at 
nioephera (the warmer the day the greater the dllter- 
ence la temperature) oauaea a condeniation of molw 
tore on the aurface TTila la annoying and a delrl 
ment to health In living and oIBce roome a loea at 
room or Icaa by damage In atoremoma and ware- 
bouaea, an objection in any bnlldlng, no matter what 
lit nature or purpoee 

"WoIIow concrete blocko, tllea brick etc have varl 
cue defeota They ere not only porona but capillary 
poaltlve, and thua abaorh molature from S to 10 per 
'I rent ot their own weight Due to rain and snow walls 
built of tbeae materlala become water-soaked, and re- 
dialn aoalied for varying lengths of time During cer 
tain aeaaona of tha year and especially In aome aer- 
tluna of our country they remain aoaked for monlho. 

‘The fact that dry walla are aaaentlal to health and 
comfort la generally known and ao well appreciated 
that the queatlon of dampneoa has been a restraining 
agent to a much larger and more extensive use of ion 
ciete by tha building trades of this amt other coun 
trlaa 

Tha tendency to stain the frequence of offlores 
retire, end difference In color due to difference In mn 
terlale and to IntermlMlona In concrete are defects ot 
a leta ssrlons naturs 

"A drawback that Includea concrete In all forma 
Is the ualnTHlng, unattractive color Replace our 
biilldinga of marble ot terra cotta, of granite ot wood 
handaoroely decoruted, with buildings of concrete, and 
note tbe contraat Tbe dirty grey ot ordloary cement 
or concrete becomes monotonoua to tbe obeerrer even 
where there is bat a oprinkllng of concrete among 
buildings ot moro pleasing construitlon 

‘7f to the strength cheapneoa, durability, and Are- 
rMistIng pnvertlee of concrete can be added Imper 
meablllty to molatnre and decoration we will have a 
bnlldlng material oi naarly perfect as tbe world baa 
ever seen, and this within the meana of every builder 

‘‘In reeognKlon of tbU fact, various conooma aud 
fndlvtdiiali bavo placed on the market and recommend 
oa a solution to the proUwn, various treatmoota and 

"Pin the sake of convenience, I will divide tbeee 
luto four olasMO In my Inveotlgatlon of tha various 
traatmants and materlahi Included In these cloaeea, I 
have andeavorad to bo unprejudiced, and to give to 
each Its tma worth and full vuluh. 


N LtqUtO oa FOWOCSED 
IN ITS ranrAasiios 
"Thia la a help In that It lenaena and retards, In a 
), tbe mototniwabeorblng tendency of concrete. 
In the desired attainment tor the following 
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palHtaito and ladoraad by mart able raaaareh ohemtota. 
Ter the sehe at brevity, 1 have included la my paper 
but three ot theee treatmeuu 
"(a) Hydrocblorto or muriatickaold wash. 

"(h) A waah constating ot a eolation of aloe sul- 
phate and water 

"(e) A waah oonalrtlag of ammontnm carbonate 
and watar 

“From a chemical standpoint murtatlc acid, no 
matter In what strength nor what tha character ot 
the concrete, to not only uaeluaa as a remedy, but 
detrimental In Ita action Master paintem who have 
eodeavored to pnt It In prartire have discovered to 
their sorrow a confirmation or a demonatratlon of the 
chemical theory 

"Theory fevon and practical teals conflrm as the 
beet adapted to tha purpose, the former of tha two lab 
ter methoda” 

Tha author praceade to give tho chemical mai Ilona 
of thaee various washes with tbe conirete Ingredients, 
and shows In a convincing manner the reasons why 
they fall in their desired objeit He adds 

Tbs treatment with zinc sulphate or anunanlum 
ciirbonate, even though succeasfni does not offer a 
solution to the problem becauae a llnaeed-oll paint la 
iiniulted for either exterior or interior painting of 
concrete Tho glooa robe the aurface of the appear- 
unoe of alone or masonit Linseed oil boa water-ab- 
aorblng and lacks water realatlng properties. It can 
not be applied over a damp or wet aorface which 
means that following a rainstorm or rainy season a 
pointer muat wait weeks and perhaps months before 
he can commence work on or romplete a contract 
already begun 

"III c<H/suJ!HH I tqi'iu roAritoe 
‘Certain of theae may be of some value or service 
III retarding motsluro absorption and eOorescenie 
hut they are all alike found larking In tbe following 
reapei ta 

‘ They serve to empbaatze any detecta In or differ 
enie In color of concrete couatruction 

‘They Imparl to concrete a soggy water-soaked ap- 
pearand 

They do not render Impemeable to moialnre for 
any length of time 
"They do not decorate * 

Under hIs foorth beading Mr White eummartoes 
{■elnts for concrete with tho proithal conclusion that 
thsre are none which fulfill all the requirements of a 
aovere Hat which he give*. Tbe principal of these are 
that It tniist be applicable to a wet aurfHce ami al 
the same time waterproof when set It must be appM 
cable to tbe com rete without previous treatment ot tho 
latter durable mzmomkal and pleasing to tbe eye 
must act as a bond bstween (-omrete nod s plaster 
coat and rerostn bard In the pretence of water In 
addition lo posaeoHlng all the qualifications of ordi 
nsry pilnl such as working well under tbe brush fill 
Ing voids ai d leveling up Irregularities ot surfm e 
Although Mr White did not say In hla inper that 
ho know of any satlsfai lory paint we have restoo to 
believe that ho has been tnetrumental In the produc 
tinn of one, or at least that It boa boro developed 
vpith a special view to fulfilling the requlremsots out 
I'ned In bis paper 

We have recently seen teats, and tbe results ot 
Icng-continued testa of a paint called Omeuthide 
whli b aeema to fulfill all the sxacUug conditions above 


At a cement blork taitory In Newark, N J a part 
of tha proesas constots ot tbe curing of tbs newly 
made blocks by subjecting them to ateoiu for thirty 
sU hours, accelerating their setting and providing a 
much more oonstant and nnltonn supply uf moisture 
to tbe cement than con be obtained by spraying 
For thin purpose two curing rooms are used, each 
of which to opened to be emptied and refilled on niter 
nate dayo, the steam being turned off to tbe morning 
and oh again at nigbL Tho ateam la therefore con 
tlnuonsly applied to tbe Interior of the walls for in 
hours out of every The roome themselves are 
built of concrete blocko, and wore formerly constantly 
saturated with moisture It was OTtdent from tho 
outside which room woa filled with steam from a thin 
film of motatura trickling down the exterior of tho 
walla, which hod to be drained away 8U months ago 
the tnterior woa painted with two coats of CJement 
hide and now thers la no evidence ot molstare on the 
outside of the walls, while the Interior has a smooth 
fiord surfltee differing little from that of woH-finlsbed 
conent except In its pleasant color 
Blocks made ns Identically as poeeible from one 
hutoh of eoncrote have been tested under varying con- 
dltloai, one plain and tbe other pointed The un 
Phlnted Mock waa found to vary In weight with tbe 
water, atnorhlng It according to tbe amount present 
In the atmoapbere or from tbe ground, while the 
weight of the painted bhMik varied not at all Blocks 
painted ht a variety of pleasing colon have been toft 
expoasd to sun, rain, and wind for months wltboot 
balng nuitoruiUy affboted Com rote painted with this 
PtotoHol takas a ptoator coot better than aatunl coa- 


crate, both concrete and plaater adbering to the paint 
moro firmly than they do to eoeb other It bas avoa 
been ahown that tbe rlae of moisture by caplUgrtty In 
monolithic concrete set In moirt ground to stopped by 
a coat of Ceraentblde between the top ot the unde^ 
ground concrete aud the masonry or other coocreto 
continuation upward of the wall The paint bas a 
dull flnlab not unlike the concrete Itself, but imootber 
and of any color desired, and appears to remain bard 
and to praserve the surface of the concrete Indefi- 
nitely One cannot Imagine a more severe teat In any 
ordinary building than that Imposed at tbe block fac- 
tory above mentioned and It would seem that thto 
paint should have widespread possibilities when It to 
su'Bclently Introduced on the market. 


Tradition asaerti that the first to eacrlflce himwit 
to tbe problem of 11) Ing was Wang Tu a Chinees 
mandarin of about 2 000 yearu B C who having hod 
conatructed a pair ot large parallel and horlrxinlal 
kites seated himself In a chair fixed bstaeen them 
whilo forty-anvsn atleudants each with a caudle Ig 
nlted forty-seven nx-kete placed beneath the appSN 
ntus But the rochet under tbe chair exploded burnt 
the mandarin and so angered the Kmperor that he 
ordered a severe paddling for Wang 
Then thers la left In stone a partial account ot ex- 
perinionts by Mau U an Assyrian prteat who attempted 
to fly from the templo of Baal The next vlctlraa of 
aviation whom wo And are certain criminate whose 
arms end legs tho ant lent Leucadlaos annually fltted 
with wings of various design and who wars then 
hurlsd fnim the Rock of Bapphos Leap " a boat await 
Ing thim In the sen below to give them liberty sbonld 
they aucceed In solving the problem 
The flrat fatality nf the kind In our era aeemi to 
have he«n a Rooian who ilurlng tho relgu of Nero ab 
tempted to fly high In the air over the Blemal City 
During the Dork Agee one Dante while trying to fly 
with a pair of wings at rerouss fell upon the top 
of 8t Mary s Chunh and broko hie leg Tho Prior of 
Tongland (n 1110 before the Court of Stirling donnod 
feathered wlngH and leaping from a tower of the 
(BBlIe fell Into the "roydding’ (dnngblll) Allard a 
tightrope perfnrnior was crippled by a tall while try 
Ing to fly before I-ouls the (Imnd al rarla about IMO 
Thus far all such nccldonla aero results of attempted 
aviation for tbe balloon was not Invented until 17U 
vhen thla nea vehicle of tho nlr met with an strident 
In Pbltadutphla during aonio experiments by RItten 
boiiao and Hopklna who after aeudliig U)i dogs and 
■ Bta In a cage carried by a captive bunch of 47 hydro- 
gen bftlloona porauaded James Wllrox a carpenter to 
trnai himself In the cage After floating over the city 
he fonnd himself drifting loward the Bthnylklll River 
and becoming terrified lest he should deorend Into It, 
punctured some nf the balloons Coming tu earth 
with a thump be broke bis wrtat 
The next vlitims, Pllatre dr Rosier and M Romaln 
Mt out from Boulogne in t78G In a car supported by a 
Ore balloon underneath a hjdmgen lialloon wllh which 
i-ompoimd arrengenienl they exiierted to cmaa the Eng 
Hah cnianiiel In n quarter hour when at a height ot 
3 000 feet the apparatus took fire and tbe scattered 
fragments were found upon the seashore along with 
the awfully mangled bodina of the aeronauts. Naxt 
Ollvarl ascending from Orleans, In November, 1802, 
slso met death by his balloon catching firs 

In April 1808 M Mosment aiK-ended at Lille war- 
ing a flag dei-orated with the Imperial eagle ot Franca 
and tbe asuembled apectators shouted with delight He 
dropped an aulmnl altathed tu a parachute and It 
larao safely to the ground lAter a murmur of horror 
rolled over the crowd which learned that in one nf the 
ditches outside tho city M Mosment had been found 
llfeleoa and covered with blood The some day tbe 
balloon came down t-eienly mllee away 

In July four years later the corpse of Hlttorff after 
hla balloon had i aught fire was found stiff and raid 
upon the roof of n bouse outside Mannheim Shortly 
afterward Count Krancola Aambecmii tried, like Rol- 
ler and Rnniain to i-omblne the fire and gas balloon 
but after adding flsme to powder be cmsbnd down 
from the heavens bis body ebarred aud miilllated 
being picked up near Boulogne 
Mme Sophie Blanchard widow of a Krenih aeronaut 
made an ascent July 181A In the preaenre of a vast 
crowd from tho TIvoH Qarden Paris, aeltlng off fire- 
works as she rose Suddenly a great flush was seen 
above her basket and the crowd thinking this tu be 
a part of the dlaptoy, shouted ‘Bra^o' But ths 
flames were seen to spread and tho balloon to come 
down Her baaket eaiight ogalnot the proje< tlcui of a 
roof and ipllled her out upon the pavement where she 
was picked up dead 

Tbe flrat military martyr waa TJeut Harris of tho 
British navy who In May 1824 while studying tha 
strategic value of balloona altaclisd to warships was 
dashed to earth and killed by the breaking of a vsKc 
In hto balloon And In Boptember of tho same y- ir 
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HliproprJBte to civt) 


HAT utrooomlral problUD has 
been eo mucb before the pub- 
lic during the peat month ea 
tbla Hew can a man deter 
mine when he la at the north 
pole? 

Aa many Inromplete or ml» 
leading niptwera have come to 
the writer a nmlce It may be 
brief review of the matter 


g at the eaitb a north pole would 
liavo tho celnetlBl pole (not tlio pole elar which la 
114 deg dIaUnt) In hli zenith The atare during the 
long night would appear to circle round the aky 
from left to right alwaya nt the aamn altitude above 
the horizon the aun to 1 Irolu elmllarly, rUIng alowly 
from the horizon to lia maximum altitude of 23^ deg 
between Man fa and June, and alnklng again until Ita 
d.aappeiHwnre In Beptomber Tho change In the aun a 
altitude from day to day (which eqtiala ihnt In ita 
declination) la ununilely known, and con lie taken 
from a aninll and paally pnrlablo tabU 

hor an nlH>er\pr near but not at the pole, the celea- 
I Ini pole would be dle- 
plnced from hla zenith — 
toward Ihnt iioliit of the 
horizon where the enrlh’a 
pule lay - hy one degree 
(or every tin naulhal mllea 
of dlatance The atari - 
or thu aun after alhiwuiue 
la made for Ita iliiiiigc of 
dtillJinilon— would atlll 
appear to tlrtle round tho 
heavena but would be 
loweat when duo north— 

I e , townnl the polo— and 
higbeat when due aouth 
The whole ibange In their 
altitudn would equal twice 
the obaorvera dlatance 
from the pole for latl 
tudea up to 80 dig or 
more (that la more than 
live or elx hundred mllea 
from tho pole) ihia ihange 
In allUnde la very con 
apliuoita and oltaervetlona 
can eaally lie inmic when 
Ihfl aim la higheat (at 
local noun) )ii the manner 
familiar to marlnera But 
(or an ohaerver within a 
few in line of the pole 
theee thungea In altitude 
would no lunger be per 
ceptiblo to the eye and If 
would nut Iw ohvloua In 
whhh dirnillon the pole 
really wna To make 
quite aiire It would he 
nocenaary to olieerve the 
aun H altitude at Intervals 
during the day and also 
Its conipaea bearing I The 
compaas of course wbhb 
points toward the earth a 
magnetic pole 2 000 mllea 
away wou1(l be aa good a 
guide there na here but 
of no aervice at all In 
finding the geographical 
pok) ) It would then be 

neceeaary to march toward that compaea bearing In 
whhh the aun had the loweet altitude (tormcled of 
lourae tor tliHugfla In declination) The dlatance to 
the pole In aen mllea would be half the difference of 
the greateat and leaat altitude In minutes of arc, ao 
that It would (lien be eaay to advance to the right 
epot — In tbeury at leaat’ 

This dlotUHahin tacitly aaaumea that tbe obaerver 
la on firm laud On the drifting polar Ice the change 
In bli poMitlon during the day would complicate mat 
Urn. But hv making obaervatlona for a second day 
the nmniiiil nml dlrecllon of the drift could be detei^ 
mined for the mm a altitude (allll corrected (or 
(hangea of ilcclluniloii) would be greater In the dlrec- 
t<nn of llie drift ]ind leas In the oppoalto direction 
than on llui prc\hniic da^ by I he amount of the drift 
The ezplorer would then have all the laformatlon 
neceaaary for hla piirpoae 

One other point mny be mentioned The enn’e altl 
tude must of coiince nlwnyw be corrected for refraction 
In the usual wav But alnce the sun’s altitude la 
practically the aaine all day long fhe refraction will 
ho constant (exrept changes due to weather condl 
tlona which would ptohabh he \ery amatl) The ob- 
sen-era pneltlon and tlrlfl which ore determined from 
■““■"euces of the observed altitudes will thhrsfore bs 


Scfoittpo 

pnwUcally IndweodeM ot U» eemeUg^i, 

snd also of any *Vii>nHgn« grfwtf* at tt a ttnmm t , 

If the condlUoaa «( ohMrritlon wett M «oq4 ag tfi- 
gards tanpentare ud eesafoM M lover latUMag an 
observer of modarete eapeolty. with portable Instiuc 
menta (aegtant, artiftolgl borUon, and ebronomator) 
khonid be able tnm two dayV ohaervatloog to find 
both hla position and rate at drift v^th an tuwof 
talnty of only a few hundred feat Bader the aqtaal 
conditions at tho north pole, erorythlng would dopeod 
on the experience and akfll tha obaervar, but In 
any case, he could flx hla pooltloo with aa error which 
would be quite Imparoeptlble on oven tbe largsobacale 
maps ot tho polar teglOM. 

Our map shows tbe aspect of the evening Milaa and 
fcbowB, too, at a glance how dull tho southern and 
oaatern skies would be ware not Mare and Batnm 
there to brlgfalen them 

The most prominent conatsllatton there le Pegaeua. 
which lies high up south and seat of the senith It 
may be Inalantly recognised fay the Orest Square— 
about 16 dog on a elds, compooed of aacond-magnl- 
tude stars, aod standing decidedly alone— which la one 
ot the principal landmarks ot tho sky tor the hoglnnOT. 
00 It has no oonnterpait in tho hsoTsan. Ono at Ita 


tho tnodl Ik pdil w g w l; UUPKooIr 

orelhiadtilliMt otHid nodfoal- in Wi r ha|il » < 
iwnnd, Aouarifi^ and fimm. >^no.ooeiwd ttt ibm 
howenr, now eoptalno tho opUmdld Ifui, on* 
labt tho tioi WlUlut but atm eoiipleuoM 
wbloh both (hr outohfato any oton wtthln » tang dt» 
tawNu 

Thsi lino or sUra mnning to tho loft from ^eoBop, 
Iwglnitliig at tho nort.hoaat comor of tha great aOnaM) 
eoBtolns the principal stare of Audromodo. Abore tbo 
middle one of tbo thra^ naor the second of two small 
otaiot la tho Srset Nebula, the brightest in the hewy 
cne. oonoamlttg whose oonatOlUtlon and the problomo 
which It BtUI preseata, we spoke a few months agtt 


ot Triangulum, and the mngUer and brighter one of 
Arles. The Plelodsa are rlatble north ot oast, aod 
Aldflhoran la Just rWng 

Auriga In tha northoast la a Uttla higher up Aboro 
It. la the MUky Way,^ we coma In sunotaalon to Per- 
aeua. Oeaslopela, and Oepbauai then pootlug the aadp 
Itb, to (lygnua,^ AquUo, and Sagittarius (luat settlnt) 
Opbiufllinn gnd Berpena are mao diaappeoring, duo 
weoL A Uttlo to tho right U tbe Northern Crown, 
wUh tbo 



Hercules above It. and tha 
steel blue Vega still high- 
er Tbe Greet Bear swlngi 
low on the northern horl 
■on. and the Uttle Bear, 
enfolded by the Dragon. 
Is higher np 

rug ctj^ukts 
M ercury Is evening star 
nntll the 12th, when be 
passes on this side of the 
eun and becomes a morn 
Ing star He reochea hie 
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of the aun on the 27tb, 
about which date he rlsea 
a lltUe before 6 A H and 
Is easily visible before day 
break being ailnated In 
Tlrge a few degrees above 
tha bright star Spina, 
which however la not aa 
bright RB he la 
Venue la evening star, 
and la very bright, but 
not very conapicuoua he- 
cause she la so tar south. 
During the month she 
p aa e e e from Libra through 
Scorpio Into Bogiturina. 
and at Its end abe la 21 
deg south of the celestial 
equator In one latitude 
she eeU a little attar 7 
P H but for oburvert In 
tbe aoulhem hemisphere 
ebe rwna'lna la sight three 
hours longer, snd Ig rsr 
markably prominent 
Mars Is on tbe border! 
ol' Aquarius and Places, 
rising before aunaet,’^ and 
viBible olmoat tha whole 
night He movee wmA- 
ward among tha aUra, ater 
slower and Blower, untIt- 
the 26th, when be beglii^ 


which will take him Over 
more than a wbede round of the lodlie before anotbgr 
opposition 

Jupiter la momtiig sthr In Virgo, rising about ( 16 
A M. on the lit and '6 40 on tho aitt, that Is, about 
an hour earlier tbap Bdermuy at the time the lafUfU 


Saturn la In ^kPMltlon on tbo I8tb, tad la well oV 
wrvabl* all thrpn^ the moUtb. me wlnga are by this 
time pretty wMcly opened ost ahd be la a rery beati- 


^rauce 


four corners now belongs to Androrasda, but It wan 
ores grouped with tbe other throe and erldenca of this 
atm remains, for tbe leltor Delta, which U hors os 
a member of tho ronatullatlon, Is now lacking from 
the list of tbe stars of Pegasus Tbs nwt of tbe non 
stellatlon, extending westward fiom the Great Square, 
contains some rwnarhable double stars (observabls 
only with great teleanopes) hot notblug to detain ua. 

Oar Initial letter ahowa how this conatellatton. large 
aa It la. la aupposed to represent but a part of the 
« Inged steed of classic mytholagy Any actual r ees m 
blance would Indeed be dMcult to trace. 

Tbe western edge of the equare contluned far south- 
ward points out the laolatsd bright star Tomalhaut 
The remaining ston of tbe Southern Plah, thoa^ too 
hint to be shown on the map, s’* eaally vlelble on a 
clear night, forming a borliontal line ]net below tho 
bright one 

The equally lonely atnr aeine distance tost of nnfial- 
haut la Bela Cett Tha root of the oofistoliatlon M 
lows tbla to tho eastward. Flrat eomea a' quadrilat- 
tral of whicb the aontherareoet star r la qtm of our 

Mlm-^ilso not (hr from ua in apaeo, and Urh bHKhh 'WUtlUIMb. tJbh (W; .bhM«l4’’“ 
ening up and TMbIs to tM aahod eye. and lastly h dwfr Rpfr Mb jhR, ^ ^ AWt thh|i»M«.r- 
group, only tim bri^tept two at wbiob afamt tm 


Pymiha ig In dhadlihtnm.<«a^ of tb« hV>b -<« tha 
loth, ahd tooth at % Y, Id. Moahme, )n aimast tho 
twogiu qoartor of tb* «y, la in qpadihfrno, woot of 
thmmih « tho Uth. gad i if tiowi r fho maridlgn aft 
• A 

vaaiiooir 

TWUoota th MhMHtUB «h tho tUft, gad ifintlisil e/f 
oafh^^ aha U ^ qiMitfrMoh 
thh- Kh, Jtfttatm tho rtat. thtua, 

tbp^tTlib tframRoh tho Id tjm 

Mttt «^4ig^,1BipoUic),gnAlMoimt*tMA 




WaS-mUMt$9 uaMMt m UKmvtim. 1«MmI Wben tne top 01 Ue can Is open, as In KIg 2 

A patant bM bew reeantlp grsntsi] on an aahpan the lid Is fastened ito a catch at the front of tbs rs- 

blb loctBdUVM, which is provided with novel means oeptacle, and this prevcnta the Inlet door from being 

fifMief out tha aahss. Our Illustration showa a awwig open while the receptacle la being inverted to 
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OOBTUlUT BOOB HOLBBl. 

Pictured In the atvompaiiylng engraving Is 
a bolder tor uiagaalnen and other huoks de 
signed to hold the book open at any desired 
point and support tha book at each side The 
cover supports of the holder are adjustable to 
support the book either fully open or closed, 
or to support the separated portions of the 
book in an intermediate position The con- 



and then the acrens P are iiiudc fast by tightening 
up Iho nuts at the rear The bits may be lut from 
alr^hardenlng steel of any shape The Inventor of this 
cutter head is Mr luhn P Btedman of Neaberg Or*. 


be discharged and the rear ends of the boee B and C 
are of such form ns to enter and close these openings 
ubon they sre forced bark tu the position shown to the 
Illustration Whan the boos are moved forward the 
daropani above referred to are opened by mpnna of 
wardly-projetllng blades on the hoes d 'and 0 ‘The 
bottom plate of the forward aahpan Is also provided 
with s discharge opening, which It Intermittently 
opened spd closed as the hoo A passes ovtr It The 
steam pipe B leads np to s thiWway valve, located 
at tha holler head IP s convenient position for opera- 
flop by either the engineer or the llreman, who may 
fay this means reciprocate the hoes In. the aahpan^ and 
thna cause the discharge of the ashea, Tha Inventor 
of this Improved locomotive ashpan Is Mr James 8 
Downing of 186 Cooper Street Atlanta. Gn. 

UBRABT urtm BHinAOU 

Tbb ordinary refuso receptaclas used In public pisres 
are merely open cans in whirb garbage ashen, or 
other wnsts material Is plntwd Tha fact that these 
mnrnre open la a serious objection, because It permits 
the breeding of germs which may be Infectious Pur 
thermoro, it la n temptation to throw lighted matches 
or elgar or cigarette stumps Into the can, and set Ore 
to the contents To obviate these dincultlua, a new 
type of refuse receptacle baa recently been devised 
Which Is Illustrated In the acoompanylng engraving 
tt Is so arranged that the opening through which the 
rstiiaa la Introduced automatically closes, and In addi 
tlon to this, tha can Is provided with a receiver for 
dlsittfeotlng material which will keep the contents In 
as nearly a sanlUry condition as possible Pig. l 



hinged to tjie eitremltles of l 
is hint over the hinged ends of the wings snd sets ss 
a stop to prevent them from being opened too far In 
application the clip A Is passed endwise over the bound 
edge of the book, and the wings are slightly separated 
to admit the book between thi “ ^ ‘ ' 

to the desired point, moving 
their hinges, and then the rod 
tube, to the position ehown 
over the open booh, nni* — 
position ns Indicated by i 
two portloiu of the book are r 
and tbe book may be ronveiil 
by grasping the clip A which 
hinges of tbe wings are suffli 
In any position In which the) 
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No other Fountain Pen, at ANY 
price, has ALL these 12 features. 
Few have even one of them. 
Yet the Onoto COSTS YOU 
NO MORE than the old-fashioned 
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tical Rubber Sack and Pump- 
Riling kindo! 

SapIyHrudfwdxOBMa ONOTO-^ Guide ud or 
,Th I » aH wt «k Aad it • Quraalee 
IftU wa B^pdloaik BacameSea ®ij . i ^ .t i-j 

■ eack am FIIEE Onoto Seam Fade 

Leek for die ward ONOTO for •‘Bndao’' or -Firo 
kdaMr>a(«r itennanea Handrad” PleamaMaiaar 
die IhbiI e( amr f t ai i fanrta local dttler 

ONOTO PEN CO., 281 Brw4w.7,NewTork 


ONOTO 











* 0 £!f ^L^A.vi 


Penca at Iw iiMnii 
long^ thm ai^. ^ 
others at ANY pridr 



ionttmt: Jmmcwr 






































254 

SCIENTIFIC AMERICAN 



MUNN & CO^ Ino.. Edlion ttfd ProprlMora 


PuklUM WaaklT M 
No 361 Broai4w»y, Now York 



VKW ^URK IjlAlURDA^ OC^ OBER Dth 1009 



ot RbjKti al ilaii.ly liivun«i. U Uu ptaotuKimiAi •» ahnrji, ttm viirim 
lluirU lad Ilia lacu mitAaiKla. Uiu ouiirllmUow irlll nxeln aparial 



WUBUPHIA, THX SELAWAU UTXB, A» 
JOHir riTOK. 


The wMeopread lolereiil In ibe enrir hlatory al iba 
•teanibokt whidv liui bauu arouud by the preaent 
■pletidici tribute to the work of Robert Fulton on the 
Hudann Rlvor, baa nerved to bring Into public noth a 
aeverii) too-loiig neglected Inventora, prominent among 
wbom la John Kltch Wllb the exception of a anull 
craft which he tried on (he old Collect Pond lu thia 
city, the whole of the experimental work of Ihia worthy 
man waa dono In Philadelphia and on the Delaware 
River 

We ara free to confeaa that although we have al 
waya aaaoclatod tha name of Fitch with the develop- 
ment of the eteamboat. It waa not until we began to 
make a more thorough aearcb of the history of the 
early Inventore that we reallced how Important a part 
John Fitch had played In that period, bow mcritorloue 
waa hla work, and how practical the degree of eucceaa 
which he attained 

It baa been freely admitted that the preaent featlval 
commemoratee merely tha Inauguration of aucceaafol 
fteombont navigaflon on the Hudaon River, and that 
the queatlon ea to who produced the Aral practical 
pauaengercarrylhg ateambeat la itlll an open one 
Tbarefore we auggeet. In view of the fB<-t that dur- 
ing three montha of the aummar and autumn al 
the year 1700 John Fitch waa operating a paaaengar 
carrying ateainboat on the Delaware, wbhb aalled ac- 
cording to a Oxed achedule and waa advertlaed In 
tha dally papera ot that day that It la Incumbent on 
the olty ot Philadelphia to do Juotlce to the memory of 
Ita too-long neglectod <ltlaen 

The etory of hla life aud hla horolc atruggle to de- 
iign a tucceBafiil aleamboat aa written by hla own 
band repoaea at preaent In the Philadelphia Library 
to whoae care it waa committed by Filth abortly be- 
fore hlf tragic death Thia unique autobiography con- 
aiata of Ore old rlphorlng hooka, dog-eared and thumb- 
worn whoae flve hundred pagei, raveml with the 
rburm (erlitio writing of the author conlalu aeveral 
drawings abowtng the varloua atepe by whkh he de- 
teloited the Jet condenser which played so Important 
0 part In driving hla autceaafnl panaenger ateamboat 
of 1700 Regarding the crltlrlom that bis method of 
propulsion by means of a aat of reciprocating peddlea, 
arranged In a frame at the stern of the boat, was 
ciinilHiriiome and awkward wa would point out that, 
before making use of vertical paddles, Fitch Invest] 
gated tha rotating paddle wheel and rejected It on the 
ground that minh of the power of the engine was 
ueeleaely expended because of the obliquity of the 
paddles In entering and leaving the water, Ihe water 
being alternatoly forced down and thrown up, with 
a proportionate lota of propulsive efleienry On tbs 
other hand argues Kite h paddles can bs made to enter 
and Iea\e the wati r In an approximately vertical po- 
sition and practlcully llie whole of the power can bs 
used to good cgeit Now in tbia Pitch showed hla 
engineering good aenao and It waa not until over 
half a centur} later that the feathering paddle whed 
was Introduced In this type the floats are hinged 
at the outer onds of radial arms from a shaft, and by 
ineaiia of an eccentric to which each float Is also ntr 
toebed Ihev are made to enter and leave the water la 
an approximately perpendicular poaltlon, a condition 
whioh John Pitch secured by bU clmnay hut eSectiva 
reciprocating paddle arrangemint That It waa et 
flclcat la shown by tbe fact that Jis atulned on a 
meaanrad mile as teotlfled to by several witnaaaea 
«f high standing in tbe community a speed of eight 
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nlles an bonr, and that h* nn hla 'hoot regalortr 
between PhlladeljdlU, Trntoa, tad iOjif pdtatM at 
an avaraga apaad of •hvoa tpllea an boor Thia. be tt 
remambered, waa from two to tbrao mtlaa batter than 
the best speed of tha 'CUrmoot" aemo taroBty yoon 
later 

The ultimata fallbra at John Pitch waa doe to • lack 
ot Influential booking and to a combination et unfor- 
tunate occldeota. During iibe winter following hl« 
ancrfoefiil aeasen d ITM he was engaged la the ooi>- 
struction of a larger and more powerful tomI called 
tha ‘ Peraeverance," which, unfortunately, waa torn 
adrift aud wrecked daring a heavy storm on tha Dela- 
ware River hlteh nndaratood full woll the valne and 
algnlfli ance of hla work and ha also raoHsad that If he 
failed it waa not becuuse of any Idherant iailarlss In 
hla plans, but merely for bu.h of tnlluenoa and tha 
ncceaaary flnanclal support PttiCiilly prophetic la the 
following aentanee from tha dlnry ot thia dlaoppolntw, 
Invantor, who erldanUy forsonw at tbnt Urns hla tarly 
death ‘Tha day will come when some mere powerful 
man will gel fame and rlchas from my Invention, 
but nobody will believa that poor John Pitch can do 
nnytblng worthy ot atteotion*' Tha remains of Fitch 
lie in an unmarked grave The scene ot bla labors 
la to-day barren of monument or memorial to bear 
tribute to bla romorkabla work. 

Wa commend these facta to the conaldarotlon ot the 
eltlsena of Philadelphia and those towrna along tha 
Delaware River which warn tha soens ot hla early 
labora and triumphant but abort lived aueoa aa , In the 
liopa that they may see their way to honor the memory 
nod perpetnate the work ot Fitch by soma such aer- 
vlcea and permanent memorials as have marked tha 
preaent Hudson Pulton Celebration 

PALMTnrg on gnu nx euanroL ukual 
oonTUxt. 

The origin of tha cnltlvatlon of ceroala baa seemed 
lost In tbe night ot time At tho beginning of the 
hlaloricnl period, the oulturo ot wheat had extended 
throughout the am lent world It waa proctlaad In 
rgypt 4,1100 years before tbe Christian era, and wheat 
la ana of the flve plants Included In tha annual towing 
ceremony which the Cbtneoo Emperor Chlnnung In 
stttuted 2,000 yean before that era. Wheat and barley 
have also been found, in considerable quantities. In tbe 
pelollttca or lake dwellings eraoted on plies In pre- 
historic times. 

Ten years ago Ihe problem of the origin of eereal 
culture WM deemed Insoluble, for botanlats thought 
that wheat would never ho found growing wild In any 
imri of the world flubeequently, however, much light 
bos been thrown on tbs question by tbe ttaeoraUcol 
views of Koernlcko, who has reorganlxed tha claaslfloo- 
tlon of cultivated variutles of wheat, and espeololly by 
the diligent historical reaeurebaa of Aaronoohn 

Among tho apectroena of wild barley (ffordeum tpon- 
ioneum) collected In 1866 by Kotaeby, at the foot of 
Mount Hermon near Damaaous, was tonad a alngla 
example of a different grain, tha importonoe of which 
was Ignored at tha time Soornlcke (Riservad this 
plant In 18TS, but devoted lltUa nttoutlon to It onUI 
1880 when ho described It under the name TrUintm 
vutffore • par atrocvoMvt He regarded It aa the par- 
ent of our cultivated varlettea of wheat, and hla opln 
ton was adopted by Aaebanon and BchwelDfnrtli. But 
this theory waa founded on a alngla plant, which might 
well have been a plant of rnltlvatsd wheat accidentally 
mixed with the wild barley, for two other botonlata hod 
failed to And additional apachnena In tha lama locality 
Aaronaoho was equally unanecesaful In 1904, whan ha 
went to Mount Harmon in queot of tha plant but In 
19<16 be found the rritleum <Mrocco4d«i growing abun- 
dantly and in a great variety of forms on hbiunt Hor- 
mon up to on uHltuda of 6,000 feat, and at ether 
points In Syria and PsiesUne It aboflid be noted that 
wheat la not cultlvatod In either of thaaa oountriaa 

Tha plant la always found asaacUtad with wild bar- 
ley and grains of wheat and barlay have always bean 
found together In taka dwoUings and Bgypttan nilna, 
aa that our ancestors appear to have cuHlvsted the 
mlxiura of barley and wheat with which nature pro- 
vided them Tha Arohn have imly one noma tor tha 
two wild gralna. 

In 1907 AoroiMAn found a few ryo plants in Syria 
tt Is generally tqppeMd that rya la a hstlva of anrops 
and la, and always bts bean, unknown In tha Crtont 
In 1008 Aaronaohm found wild bnrley In the valley Of 
tha Dead Sea. on^ wRd whant (rHMc*s»,dlooccoldaa) 
oaaoctatad with wild bnrtay on tha awpaa of Monnt 
Moab and Mendt Calnd, t» the volley ot the Jordon, 
and on tbe plateau of Ml Soli, always growing in thin 
Mil, parched by tha g«n. ta oravlEaa of Itaiaatom oad 
basalt rooks. 

B0KMS9WI iVSAB-m* ttlS. 

Aa a raoult of aa aBBOrtaWit which has beea eta* 
ducted near Pboanla. Ariwmo, It baa Man found that 
ingarheet aaad caa b* FOtra imeaaatfaliy tn thiA hwr 
lion of tha ceuntay. oad batter sUR, tbnt tt Uoa bp 
grown In a alngta year, la Ariaona It’ la Chatauary to 
ptaat saaar-baat aaed tht Ihttor nart of Npvtdbtiv bga- 


in ^ 
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(hi >toto hMaar A m ai mum itai 
mn >ntr tahto" sugar hiato* m. W a U t S - 
lha sMBtry, am of the maaniai aWa. had Saw thaw 
la wfth tha winter ihauala. U wsfi"* Qia Wvlhg Of 
a yaCF In the pradUctlon of Mad. Wid wlH gtOdfl^l Wm- 
pUtr the phooeas, 

Nearly aevaa minioa pounds of sogaPhMt Wad hra 
uaad In tb» Unltad BUtaa every year At prewat tha 
bulk ot this Supply nmaa from Uarmany, and egata 
the Aawrioait growor about tan cants n poiiBd. The 
Uermoa Wothud of prodoolBg sugar beat aaad la rsthw 
compltedtad. Whan tha beau ora dug la tha fall n 
number et the beat apaelmena, avaraglng In alaa trow 
SO to 14 oancas, are Mlaetad for ‘mothara.'’ A san- 
pla token from each ot tbeoa mothers la analysed for 
sugar OMtanL In soma casaa the density opd partly 
ot tha julca ora olio datannlned. 

Thaw motbsia are divided Into grades, according 
to sugar coataut, and itorad la alios during tho win- 
ter Those that foil to coma up to tha required atond 
ard ora dtaeardad In tha aprlug thaw atoUtar beet* 
ara Mt out and enltlvatad corW^ From them tho 
aaed of commerce Ma produoad. By tbaah painstaking 
insthods tha sugar-producing nblltty of the beats la 
kept up to Its preaent high standard and avoa In- 
craaaad from year to year 

Recently beat scad boa bean grown to a limited ^ 
tent in the Dnitad States In Utah and Washington 
This home-grown aaed has shown greater yielding 
ability than the acad from Oarmahy Tha beats from 
homa^wn aaed have brttor quality and higher vl 
Ullty, and aeam hatter adopted to Amartcan con 
dlUona. Owing to the dlfltaulty ot production, bow 
ever, beet-aaad growing In Washington and Utah hoo 
not aprood very rapidly 

With more favorable climatic conditions premlltng 
In Arixona, aopactally the abomica of savare wtntar 
weather and the dryneoa at barvait time. It ntay bo 
paaalbla to make beet-aead growing an Important In- 
dustry there Of courao, alnea tha beats ara not dug 
ID tha tall, they tannot bu Mlaoted aa corafully aa la 
dona In Germany Whether the quality ot the product 
can bo kept up by other methods of action ranalna 
to be proven Perhopa aome method ot breading like 
that which ta giving aneb good results In tbe corn 
Saida ot tho Mlaolwlppl Valley may he adapted to 
sugar beets Tha United Statw DetNurtment ot Agrt 
culture has been asked to Inveatlgata the matter The 
reeulta of this Investigation wUl be awaited with much 
Intereet by the people of the angar-beet growing dlo- 
tricts. 


ns piAinmi hassst. 

Platinum ta likely to bs raised In price, according 
to tho msasuree which the Ruaatao producers are Uk- 
lug. About 06 per cent of oil tbe platinum in the 
world cornea from the mlnea at Nijnl TaguU and tbe 
neighborhood Tbe mlnea are new operated by 
Ungllsh, German, Fronih, and Ruoalon companies but 
thera ta now a movement In &UHla to keep tbe 
piuttnum production In tbe banda of a nnUvh company 
or a State entcrprlw eo as to have Russia beneflt by 
tbe platinum production instead of foreignere. Last 
aprlug tbe wide of the minister ot commerce and In- 
dustry, M O Konovoloff, praalded at a meeting of tbe 
piotlnum producers, and tbe asaembly came to the 
followlDg declalon In principle, namely, that all the 
platinum extracted In Ruaala should bo turned ovo' 
to a State aatobllshment, which would deliver It to a 
commtaaloD (horged. with the tala of the some and to 
be cempoeed of aeven members, a delegate of tbe leaaer 
manufaetarera, one from the mean and four from tbe 
leading prodneera who handle more than 800 peUnds 
annually, alio a government delegata. This eommta- 
aton will mahh a raekoaing beforu tte end of the Ssool 
yior, and wBl publish the least price eattbltabed tor 
tho following year For tho lint yew the price will 
be (1,000 ronblM the pound (9710 per pound) for 8S 
par cent ptattpum Upon the pi^ucta wbldi ore 
turned over to the State estebUabmenta there will be 
altowad on advance of 80 per cent of the value, at a 
6 per cent httareat. It will be forWddea to espert 
(Tode ptatlnum. and the reSnlng mnot bp done la 
Bonla. ‘nis deUaliui ta not aa yet legallatd, but It 
audr he done in toe tbtura, and It ta expected tout the 
prlM ot ptatfkuai WUl be oooordlnglr retold 

' A Tspaft oh tha raatataaee ot rivets Is presented hy 
M. Ob, FMtooat to toe BuHatln de U SoelOW dTOaoetuN 
ogeaeaL It ta potjatod oat that too raotatanod «t rtw 
etad platoi to WoUOal foroenof eboeba should he hetiao 
Of muob ea pOMihta by tos odbeatoa of the itolMa. pad 
aa Htne os petolhta hy Sbaaring of tbe itvata t)|W- 


Btaadhrdlsiar Um hsoda ot rtveta pad ot rogdafJhc 
tbe ntaSAanP tekpevotara dwlar toe prdoato M h^ 
lag, w to hot to dsatfor ttoi elto«» qaaltttlMV t^O 
rlteh The laereoaed etioieaef by the d«j^; 

oatlohot eoaMoaed preamre dtarisg thhktaiKf 
atotoiBei. 





ir « |fcp N« >g i«u>. > 

i^iftnriilnil MMrtteWbt »Mit flrl«g tMfon tk* I 



and otktr mcmlwn of Um royol (UsUr at 
fttf/lUL Op this oecss toa Mcordiag to oshU n- 
iwk nMhsd a halght of 176 motm (661 (sot) 
TWs to OYv SO tMt hl^sr thsa t 


Pr wto ionhf 

^ ttM BadbooMtoh Ostohntto*. irUi bo totor 
itoil' to tItoB u» MV iMMtowighf orototot 
Kptf nljif to tho artttoh ywM V6 to h« atofc tonto 
IM tows Tlwr vU kkto a toa«th of SM 

|jj«t M ttfipMi MO SMt a tottl tonwKpovsr Of MJMO 
toNtatotoWWo aa« twsifs UOtMh vtuto to pfato to 
■i^ilittiMMlioairMtortos*' 


tototop to UM tote of a traaoattoUle isootd toaokar 
toM It to thsntora waUfjrlBc to liara that te OaaarO 
- aiqr haffs Bnaa«to to aeoept ISM^ to otttto- 
of the taautmaee on the reoeatto tamed 


)lar tharoogUr ap to date to t 


) mdttor of a 
itbeflntTM 
laedef Ukiu 

a to gntt^facto notothat 
pads taato which are heini 
toakfac, oa trial apeeda which era treatlr to e a ceea 
Of too ooBtraet reqalrameot The Ploaaar ' tadt hr 
toe Bath iron Works reoautlr made batwatB tl and 
lb kacta on trial and new a alatar reaetl the 
•teith* hunt hr WiUtam OMap * Bona has made 
«l knoto OB trial Beeataa of their larpt dtoptoeemeitt 
of TOO tone these hlsh speeds oa trial mesa msoh 


hoato whldi hare aersr appmanhed-to assrape dap hr 
dar asrytee tho record made oa thetr trial tripe 
At Aa aawal depot at Hortoa Iforwar the Nor- 


irlth Berlin a erlatioo weak Uobert 
I tO to e at made aiHBa esoenent end etarUtog illfhta le- 
eiB t i y Oa tha 16th alUmo he made a S0«itouU flight 
abosa Teatpalhater flald Tha flight waa taimlnated 
baegaat of haarr mto. Two dara tolar ha made tha 
flight up to date when to M mtootca he 


aiathel, where tha artatlon meeting waa helng con 
dnoted. The flight wee made at a hel^ of ebont SOO 
teat, tho dlateiioo of UU milco plua two cireulla of tho 
IMd (tl miloi) upon hla arrlTOl being covered in 


t ic taking piers In a recent let- 
ter to the Norwagten oonaul at flea rmarlaro Capt 
Amnadetn etataa that he axpecta to toase San Tran 
(faoo nost Jana for the Btartog See where he will 
allow hie seaeel to be troren into the lea and ha carried 
hr var of the Pole toward the northara part of Oraen 
tend The ’Ptam" la Sbont three tlmea the sloe of tha 
Oioa now to the Golden (tote Park San Fmnetooo 
to whMi hamndean recantlr made hla tomona north 

Motloa waa recanUr Siren to the Treoanrr Depart 
ttOBt at Weehlntten tqr the PenperlTanla Railroad 
Qompanr that It p re peeae to operate lie tralna Into 
too BOW eteUni oo the drat dar of Docemhar In the 
great terminal between Bereiith end Ughth Are- 
Hoea and Slat and bird Streets there are atotem 
■dee of trark toelndtog tscatr-one eta ndhi g stotlons 
Two tttaBohi eonnoct tho otetlon with Now Joraor and 
tear with lioag laland Started In ttoS work haa hsen 
oanrled on oontltanonalr ortr ilnco end when the 
echeme le toUr 
IWMMOIWOl 

I vfll ho runembersd that et the opening of the 


Paget Sosnd With tho romptotlon of tho new HU> 
wnakoop. (tolcoflo * Si Psnl ostenokm tho Ketoton 
anoe of war Oapartmoat wUI bend their oSorts to 
lltingtog tho now track Into eneh hli^'OlBai condition 
gs to parmlt of tho nrantog of hlgiroiiaed threngh 
onpOMHo fran Chleaflo to the oeeat The Mllwenkeo 
giewagera espeet that nest qvtofl thar will be to a 
pdaRlen to otot a M-honv otaeddto fram Chicago to 
Begltlo. TUa, wnptad wUb ths llhonr ssirlos from 
Nta Toto to CB^bMto iTtn totog tos t- 


Utafloeolent thgt Mr (Motoh ' . . 

totfil MsistlH apd Mr toka Mheglptos bars dsrlsed 


The. nooMsItr for r» 
, , a ggsed of Oa tmUna to tha 000- 

gBbrf: tab gtah dtrtotab to tote pfdMsm. Ht 

toMT ^ htw to MS liP jSMi ta tha Da 
lam jlwntfae. hw m to* gstss^ dIMoe, hg n in 
bl ailgtoMfiitolr kdtoi^hlo 

%( Mm toi swphv to , fltMM motatidM or 

5 ^MMgWbWMWgSBgnW^^ 



B e etdM the eshIMtion of Ourtlasa dO-hcrae-possr bl 
ptaas to Wsnaraakai^ sUhs la New Tork lart weak 
anothar of thasa aaBhtocs fitted with a SO-hone- 
power d^rUnder motor was ashibtted at the aerooeutlc 
■bow to Medieoa Sanere Carden There were also 
two other eimilar hiplanei but one of which wee fitted 
with a motor however and bed made a ehort flight 
The Braanler b qpilth biplane raeembled both tha 
Wright and the Cortlee It had the twin vertical 
roddsn of tho ibnaor and the itnglwoortace horlaonfal 
mddor of the latter C b A WItterman exhibited a 
■trong weUbnllt bi^ana gilder that attnuted ton 
■Idarahle attmtlon Several other gltdera were obown 
■s well ea nnmeroiia nodela, lamples of balloon and 
aeroplane doth aeroplane parts etc 
Oa Oc tob er Isl, at the Berlin aviation meeting 
Bongler with a Tolaln biplane made an excallent en 
diuanee flight In wlilch be remained aloft i bonra 41 
nilantce and 60 secoada. Making 62 oironita of the 
field, he covered an oArtol meaeured distance of 130 
kUomatera (20% qllea) at an averafle epeed of to 
mllee aa hour Prcbablr he actually covered over 
00 mllee to view of the many tuma. The flight wee 
naly tarmlnelad becauae of e«proaiblng dMkncee 
Wblta Rougler a offlclal record doM nut beat harman i 
It la encoaraglng aa ahowing that a gaaoltne motor can 
be made to run tor a long time on an aaroplane as 
weQ aa on an automobile The eame day tarman 
flew 1 hour and 32 minutes covering 62% kllmncten 
(51 U mllee) at an average speed of 2141 miles an 
hour Baron do < aten flew 18 fl miles In 24 mlnntes 
gnst sftsr we had gone to prase with our lest Iseue, 
which contained on artule upon aeronautic accldente 
the wont dtoastsr of modern times occurred In > ranee 
Owing to the breakteg of a propeller blade (which 
wee protected clear tbroogh the balloon eovdopo) the 
new military dirigible ROpublique wee almost In 
■tantly deflated reusing It to toll to the ground from 
a height of 606 feet The four ofllcera who formed (be 
crew were ell killed elmoet Instantly This disaitler 
glvre e strong argument to favor of tb< rigid frame 
compartment dirigible of Count Zeppelin which It 
will be reraembsiad enrcaesfully went through ■ tint 
Ulat aoildent e tew weeks ago In this coioectlon it 
le toteramiiig to note that Wllbir H Kimball Ind on 
azhibitloa at the preliminary aeronautic show Issl 
week In Madison Square Garden New \oik a model 
of a ttoa rigid dlrl^ble wbirh bod a ring of email 
prepellen completely eurrounding It He argues that 
■moll Iliflkt wood propellers an be run at high speed 
without danger of breakags^ while a greater thrust 
per h ersi p ower Is also sUalnsbls 
Ovtag to rainy nod windy weather the aeroplane 
fllghta of Wlltar Wright tad Glenn Curtlsa from 
GovernorW Island up the Hudson River to Grant s 
Tcmb add hark did not taka place last wttk as s< bed 
sled. Dp to Saturday noon the only flights that bad 
been laMs ware a short heUmllo Jump by CinrUH 
shortly after 7 b. If loot Wodnosday and throe prai 
by Wfltar Wright the same day Two of 
at 6 66 and 1.0 Ifl A M and -vere 
Of 6 mlafitoo If ooeonM and 6 minutes 12 seconds 
dmtlen rogpaetlvdy They were made In a strong 
VMtertr vtod of about PO mllae on hoar velocity Tho 
flnt ouo Oonslotad of the dreltng several times of ths 
totofld to* BUehlno flying most of the time at a 
of M toot nbovo too water The second flight 
for after riroltog Gov 
Wright flaw over to 
Bollpos tetend Md around Bartholdi a temoua Statue 
ofl Ubotfr bltar autotog all bis grwt records to 
TteMo It VM MrttoBlSily fiUtog that WUbnr Wright, 
putolo fllflfat In America, ahoald pay 
' gIR to her stater rapabllc These 
two fllghta os waU no tho third one of I mlnittro 41 
oooonda donMuA which wao made at 6 26 P M to 
VhM Vno, Ifenythtag aa seen elronger breere gave 
an UMUm ikmaptiatom of Wripbts sMlity to iiy 
tanUtoM««ML U le praheUe that M looQ ■■ e roa- 
sflllfl flay OoOkus he win make a roMid flight 






BCIENCC, 

Tha Vnllab Stetse Department of AgrlouRore hi 
to v ee t lga t l ng the various methode of praeerviag eflga 
ter the purpose of detaimtolng whieh method le most 
efltaUoue end works least Injury to the sgga It hee 
bsan dlseovsrsd that the amount of moisture to IM 
sir muToundtog the egg Is an important factor to tgg 
prsasrvatlon for which icaM>n the Department Is eon 
ducting experiments to devise a means for regulating 
toe amount of air aupplled to eggs kept in cold 
■toraga 


OoL KoaleA Mongolian expedition equipped by the 
Ruselan Oeogrnphicnl Society has returned after 
twenty months of explontlan In tha region of the 
Andos Mountain range In llbet Tha chief discovery 
made wea of toe ancient city of Kbarakboto called ta 
toe (fliineaa Slaneln wbich the Manchurlane destroyed 
more than 200 years ago The expluren found a great 
quantity of relka used In Buddha worship a metal 
figure of Buddha perfectly preserved and perfectly 
pneerved maanscripU on canvas and silk in the Obi 
1 tec Manchurian and Hbctan languagca 


P. Mlu boa diarovered that the domrstlc cat pcs 
aeasM a peculiar organ of eense conalsting of a few 
long and atlff bristles or foelen which spring from a 
region of the skin richly fnrnlshed alto nerves la the 
vicinity of the wrist Joint of the tore leg These or 
gana called oarpal vibrissa bod prerloiisly been 
foDud In nnmerons animals Including rodents eden 
tala, carnivora the lower qaadrumooa anl ffpror 
They are found ihleflv In animals which hold their 
food with their furepawH or wbl h rawl and climb 
Thns they arc wantlig In tin nngulata with toe ex 
caption of Hyr j anl alsi In the apes and monkeys 
which posaeaa In thrli fli geis an i palms much more 
delicate tactile and irchensllc organs It is rsmark 
ehle that they are also wsntli g In the dog In which 
snimni Frits has soighl then In vain 
TIm boa d m nt e dee Sciences recently awarded a num 
her of prircs foi s Icntlflo work In mechanlrs M 
Lecomn profnmoi at the PolytMbnl College received 
the Uontyon prise $140 M de Bparre the Poncelat 
prise 1400 M Boulanger the Bolleau prise of 1260 
It astronmny the I alaodn prire of yiog wae awarded 
to M Borolly of Mancliles For navigation the 
grand prire of the marine |l 200 was dividsd among 
Messrs (tolln Jeame Marber Doytie Lecooq TIsnot 
and Fromaget The PInmey prise of 6866 was awarded 
t( Heears Rontler and Claralp In mineralogy and gaol 
ogy toe Raulto piire of 630 wae given to M Loon 
Bertrand and the UabbO prUe of 6300 to 0 Rollsnd 
Prof Mereadler et the Polytechnic College received the 
Pieraon Perrin prise of 610 000 The Deleiee geological 
prise of 6380 wee awarded to Prof Qlangeaud of Oler 
moot In medicine a number of prlree were awarded 
among which was the sum of 6800 given by the need 
emy Usclf to Dr HaOklnr for hta work on vaccination 
for cholera and bubonic peel I he arademv also dls 
tributed the second snnultv of f Ok) con It g frerm the 
Bcmsparti fund nmnng I lift rent wtrheiH In the srI 
Cl tifle field 


A letter has been recchcl at Haivard t ullage Ob 
■ervatory from Piof O' r Comstoil Director of the 
Uaabbnrn Obeervitiry giving the fnlliwing finding 
(pbumorla of Halley a omet iirtvel U him 

Peilhellnr Puaa g April 1 8th 


Otlober IT 
76 
1*2 
176 
36 
27 
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65 
lU 
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II U 1 » U Mv 
r 122 +17 7 in 

6 168 I" 

I! J7K 17 i 148 

C 16 0 1” 1 

f 114 16 t 14 7 

6 2 8 16 X 

r 49 16 r 141 

78 2 1^4 

2 '■11 lb >■ IS 

4’1 16 

20 S +16 47 1 14 


The above ephemerla is derived fioni that (7 
Holetachek Astio Nsch 4220 by Interpolattog lbs time 
of perihsllon paaasge so as to soRsty observations 
mode by Burnham sod Barnard SepUmber luth an I 
Beptembsr 17th respectively 
A letter has been received et this observatory fr m 
Prof B B Frost director of toe Terkse OlKivatn y 
■Uttog that Holley s comet was obaerved via mil) by 
Prof B A Barnard on Beptembar 24 d 20 h 23 m 
21 a O M 1 in 
App R. A f h 18 m 66 72 a 
App Doc +1" deg 6 m 1L2 b 
C omet tolloweil comp star 6 to 19 02 a bv 8 1 re t 

Comat north of romp atar 6 m 38 4 a by 9 dire t 

Tba comparison atar waa Berlin AG 2122 
Tho oomat wao conoldorably brighter than on the 
ITth eatttoated aa 16th mag menonred diameter 1 1 h 
' ndeOnlta eondensatlon aimpot amounting to v amall 
Bnotena no doflnito boundary ” 



SiBi«ntiilc Am«rlcafi 


OcTOtak 19091. 


iiiunthB Bdvoral (levIceB havs 
< liiK moving pIcturcB In tbelr 
Ml out upon the name IlneB 
ilisadvantago — the color ren 


e*.- i’- 


aa a color distortion and a cnida ruproductlon of hr varloiia aiparlmonta In the field of ehromo.ph«h 
ature The extent of the deflection of the light rays tography, but which the original Inventor abandoned 
1 passing through the tranaparent thickneaa of the for the foregoing reaaona. 

Inas disk varied conalderably and In the reaultant By continuing his experiments Ur PrleaeKlreene 
kture occurred an undue predominance of one or was enabled to overcome all the Incidental dlflloultles 

• Inherent In 

hie flrat ap- 
paratua H e 
abandoned the 
revolving 
glass disk and 
resorted to a 
prism placed 
In front of the 
lens This 
yielded a 
much more 
a a t lafaotory 
result but was 




Vlg. 4 -Pmnt view of slereoHihninio-elnematograph pro- Fig S.-A three-qnarter view of the atereo-ehromo-elneniatoirraph, 
Jcctor, showing hew the twin lenses are alternately showing the aieehaaism for earrying the endloes 

exposed hy the shutter color band. 

Iliinry 1 liusnatographlc picture) be* uitimts esuwisa asraoD or vnaama routs mjiB o* two uisna Beneltlxed flJms promises to Improvf 


ponding nlth expomm ly 

the sire of the ordliinry 1 Ineinatographic picture) be* 
Ing exposed thmiigh one of the three color Oilers 
In milking Iho Huhsiquenl projoctiun the colored disk 
aas ngiilii revolviil In siii h a manner that tlie same 
relntlniislilii of pliliin to lOlor Alter that prevailed 
during till exposure of the negstlve was repeated 
The riiya nf llghl loiiseiiuenlly passed through the 
him k iiid white Aliu and IbonLC through the lolor 111 
ter The reHUltanl pliturc was projeiled In accord 
atirn wllli the well known phenomenon of visual per 
slslinie produilug the Inipressloii of a complete three* 




imtlon aroused lonslderable Interest 
or soon reallred that suih a system 
w rioiis dlsadvantsKH Tbo gloss disk 
i III U' of a lerlHln Ihli knees — from 
I 0111 twulttli of on Ini h— so that there 
ill pill of trunspuniil gloss through 
riijN lind to |iuBH liefuru or after reach 
till I di|iindlug on wliilliir the color 


-r — : — ^ 


ho has com 
ploted and 
patented a n 
entirely new 
system, which 
together with 
many other 
Important Im 
provements he 
has effected in 
c o nnectlon 
with the sp* 
paratus itaelf 
(both camera 

. . and projector) 

thestereiMihromiMdDeniatogniph, 

I for earrylng the endloes prepara 

tion of the 

Bensltlxed flJms promises to Improve ibromo-photog 
raphy 

Through the eourtosy of the Inventor the writer 
waa afforded an opportunity of exatnlulng the appar 
atua and tho whole proiess of taking and projecting 
Aims by this new system for the Biuk'iTinc Aueucsn 
while the accompanying lllnstratlons, siteclally taken 
for theee pages serve to show the camera and 111 
method of oiwrollon At the time of writing some 
twenty Aims hud been leiurtiil ileplitlng varying 
Hienes In natural life from Incidents In busy streets 
lo studios of liisects and growing flowers Not only 
are the color effi>ctB obtalneil, hut they are atereo* 
scoplcally projeilod The effect produced upon the 
screen Is preclsoly the same os that obtained with 
ordinary stereoscoph pholograpba when obaerved 
through the band Instrument devlseil by Oliver Wen 
doll Holmes. ^ 

With this apparatus mo 4 ver, a 1 ontinuons pictnra 
Is oblalnod, which Is not the case In the ordinary 
niaihina In the latter liiHlaiiie os Is well known the 
(Contlnicid on pope JIO) 
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IMirtinh lb* iwBlnl atNUI ot Ui* TlBdlMt W* Iwllt to B 
helcht of fuet iibove Itasir towd^ou. TImn 
lalLtir ura rarried down to a dopth ot 40 toot (or tbo 
plrr lylni on tlie left bank, wklch makoa the total 
holaht of the atone work to be S44 (eeL Kor the 
foundation on the other bank tbo deyth ia aomewbat 
aniBller maklnc the total bel^t ot the pillar to be SIS 
(net The biidce ta ooaatmcted for alngle tiaofc 
standard gaxe, and la bnllt of a rectangular oroaa 
sntloD conalating of two main aide lattice truaisa 38 
feet deep, which are apacad 28 feet between oenton. 
Upon the top are laid the floor beama which aenre to 
support the stringers, and upon thoaa rest the ralla of 
the track The sway brarlng la spared at Intemtla 
of 48 fuet In order to allow for expansion and cofr 
traction, the structure la fixed at one of the abutments 
only while upon the two main plllara and the other 
abutment It Is mounted upon a movable support of the 
usual kind. 

In constructing the bridge It was not found possible 
to use the method which constats In building the spans 
on the ground bark of the site and then driving them 
forward luto plai e seeing that there was not the avail 
able space for rarrvliig thla out Another method, 
therefore, had to be employed, and It conalatod In the 
use of a Biaffoldliig which la mounted under the aide 
spans. The bridge was built from the abutments to the 
end of the scaffolding and from thla point It was bnllt 
across on the overhanging prlnrlple until It reached 
the main piers, falsework being used below the llrat 
half of the span One of the chararterlatlc feoturaa 
of the work la the enxtlng of the bridge In the over- 
hanging portions in order to carry this out there 
was used a ragollke traveler, which ran along upon 
the outside and surrounding the truss It traveled 
upon rails which ware laid upon the top of the truss 
and upon the two sets ot rollers. Measured from the 
flooring and from the bock end of the cage the first 
roller lies at IS feet and the second at 40 feet distance, 
representing the end point of the truss, bnt the fore 
part of the cage projected ont from the llnlabed end 
of the tmss with at overhang of 33 feet On thesinelde 
ot the truss there was a corresponding structure built 
ot timber Upon It were three working plstforme, ar- 
ranged to give access to tho different heights. Sup- 
plied (nun the Inner timber structore and aleo from 
the outer cage them were banging platforma which 
were let down by pulleys, for the workmen who oper- 
ated the compressed air riveters These letter ware 
hung down at the level of the plalforms by traveling 
carriages, which ran upon upper rails at (he lop of the 
cage. On the top was also mounted a large traveling 
ertctlng crane designed to take the beams and ether 
material (rem the hock wad and bring It forward to the 
working point In this way the work advanced at the 
average rate of 3 feet per day The tmesee were thna 
brought forward to the main triers st each side They 
were built forward In the same way to form the middle 
span 'Whan the halves of the middle span mot they 
deflocted below the normal position, and It woe neces- 
sary to lift them to their true level The operation 
« os carried out by railing the truaeei off the piers by 
liydranllr Jocks, and at the some time lowering them 
ai the abuUnenU, thus tilting up tbe epens os a 
whole and allowing the ends to match at the ipiddle. 
Upon the piers where the weight was 1 ^00 tons, thsrs 
were used for the lifting four hydraulic Jocks of 300 
tons each. The hose of the jacks reatad upon a set of 
rollers, so as lo give the needed movements. A small 
8-tOB hydraulic Jack gave the lateral movements which 
were ri>qulred In this way the two trusMS were 
rslecd and brought Into ixactly tbe proper position at 
the meeting point When thla was done tbe chords 
were Joined by leniporary bolts at flret, so aa to com- 
pleto tbe true* from end to end. making a eontlnuoua 
■imotnre Thu bridge was then rmlaed at tbe abut-i 
menta and Anally lowered Into plaoe npon the pHIara, 
BO as to bring It to its normal poeltloa. 


Sersuui-Amerleaa Fauwt Vraetyi 

The Auierlien Aeeodatlon of Commerce and Trade 
in Berlin Iwiuee the following annonneement prepared 
by Henry Sihmldu on the effect of tbe new petent 
treaty between this conntry and Germany 
Tbe new patent treaty between the United Statw 
and Germany which went Into effect on Angnst 1, 
places American oUlrena on a dsoidedly better tooting 
In regard to the utlllaatlon ot potent proteotiDn In 
Germany aa It frece them from the obligation to work 
their patented Inventions In OermHiy within three 
yean from the granting of the GennaB potent Here- 
tofore any failure to comply with this working obli- 
gation wonld III the laae of an action tor revocation 
cf the patent being hrhtight agalnet the patentee i»- 
nH In the losa to him of hie German patent 
Kills Is no longer to be the case with the German 
patents of United Ststes ottlxene, as the new trekty 
'pfflylilee that the working of a piilant In the territery 
of one of the oontractlng pertlw ehell be coiuddereff 
an eqnivnisnt to Its working la ths territory of tks 
ethsr party Hence an Araertemi clHsen who woTke 
hlfl Vnttad States patent In the Hhittd ffutee will no 


lenvM he rsgttlred to iln 
patent In Germanr In mMt «6 nvojUl ^ pff .We 
man patent In ooea tt an netton t 


The qnaetlon ae to wijefher the pro^totona «( the 
treaty are to sMUr nlM (o exMtlttff Germak pktanla 
In n^rd to whtoh the thraeyaer taut allewed tor 
working already expired betoto the date on whhflL (ho 
treaty weat Into atbet. le not dooldod yet, bat many 
l>ereone aro ot the opinion that evon auoh patents win 
now he entitled to the beasfltg of the treaty, provided 
that no action tor revocation woe aetually entered 
prior to that dotei At any rate, H may be eaonmed 
that. In addition to all Oenaan patents appUed tor 
attar that date, aach older pateate In regard to whtoh 
tho three-year term extends beyond that date win 
enjoy tho baneflU ot the treaty. 

rhls new treaty, aholtohlng, u It doeo. a oondltioB 
ot affairs that has been felt aa a hardship by American 
inventors, will no donfat Induce many American In 
vsntora to apply for German patents In cssss In which 
they would otherwise have absfklned from eo doing. 
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meetHetty and TegetoUea In Mar Begtonn 

Bleotrooulture la on old subject, npon which opiniona 
are stlU at varlanoa Some Inveetlgatois have 4MI- 
nltoly rejected the hypotjisela that vegetaUon la affeoted 
Icy atmoepherlc elactrlolty On ths other hand. Prof 
Lematroem of the University of HeUlngfot*. Finland 
vigorously snetalna this theory and addnoee experi- 
mental evidence in Its enpport Loutroem aseerta 
that when plaaU enttivated In the polar reglona eOcApo 
doatmrtlon by aoLtumol fToots, they grow tor more 
rapidly and Inxurlantly than ptomta growlag in mlldsr 
climates Rye, barley, and oats, eopectally, yield 
very large crops. In spite of primitive methods ot cnl 
tlvatlon with wooden plows and harrows The’ffrowth 
ot plants depends not only on the tratlltty of the soli, 
but also on tbe snpply ot heat, light, and mnisture In 
the polar reglona the snpply of boat Is very small 
The npid growth of plants In these regions has hlthsr- 
to been attrlbutod to the oootlnnons daylight ot two or 
three months In enmmer, but this explenatlon must 
bo abandoned, stnoe It faes been proved that, evm In 
those months, leas heat and light are rsoelved frmn 
the eun In the polar regions than at the latitnde ot 60 
degrees temetroem ftnds several reasons for believing 
that tfi canoe of rapid growth In tbe Arctic le to be 
found In the electrlcel enrrents which flow between 
tbe earth and the atmosphere and prodnee the phenom- 
ena of the anrora horoalla The pointed leaves of 
conifers and the harbe of ears of grain facUltate the 
transmission of these currents through those plants 
and this fanctlon suppltm a raason tor the eXlstonoe ot 
thsao peculiarities 

From a study of the eonrentrle anunal layers of 
growth of conifers growing In various Istltudsa, be- 
tween the 60th and 67th parallels, Lemstroem flnds 
that tbe thlckneei of tbe annual layer varies aooord- 
lug to a debnlto law, ebowlng maxima and minima 
which Indicate n period of ten or olevon yean, coin- 
ciding with tne period ot eun spots and anroras The 
differences furtbermors are greater In the great llrs 
within tbe Arctio clrcls at 67 dogrees north latitude, 
tban In trees growing further south This appeare to 
Indicate that the atmospheric elsLlrlcIty of the polar 
regions exerts a benafleta! effect upon vegetaUon 

Lemstroem has also made experiments on tbe effect 
of electricity, produced by a HoMx machUs uptm bar 
ley, wheat, and rye, growfng In pots and ta the open 
ground The results ot thaw experiments appear to 
him to give support to his theory ot tho tovorable 
Influenea of electricity upon ths growth of ptontoc— 


1 St Lenls In 1664-7 n 

ot the wHinr, nonoliad been employdd la tto eaktoito 
Stated nntti Idsl year, Ip May and JW, 1661^ (ddr 
b rtwiMds dst wtow Unnohed from mdtaU; ttatm, 
with gpeoldl precdntloiu to Rmlt the time ^Iff 
malned la the air and go prevent them from dtSiddc 
out to sea irtth the upper waeterly wind, nred V 
tbe registering lagtruments have bsen returned to the 
Blue HIU Oboervatory wltb good reoorda The Snt 
Instrumeat sent up on May tth wan not topnd tor 
ten month* and tbe reoord, tomUas the gnhidit ot 
the present orUds to vary 1 


to 17.700 meten, or 11 miles Thla to 680 motors 
hlghw than tho htgheto ascanston from St LoUk 
whleh. by a ooinoldonto, was also tho Snt me to be 
made there. Op May 7tb a general stenn. prevnfled, 
10 that tho balloon, trayaling from tho aoat, woo floon 
loot In tho elOQd and lU ^spbaequoitt drift eoeOd jMt 
be toUewarf, but tbe reeuHant eouree was 60 mOee 
from the aouthweet. as determined by the iri«» whoro 
the htotrament (Ml two houre lator At the gmnA 
the temperature waa A6 deg. Cl, and this dinrmiil 
as the boHoott rose to the base of tbo elond, .whteh 
Itself wM considerably warmer tban tho opder- 
lying Mr, Above the aloud tbe tomperatura c ent l nad a 
to fan with Increasing rapidity op to n holflhi of 
13A00 meten (nearly eight mBw) tohere the mtol- 
mum of — 64A deg. 0 was regto tor ed. Here the great 
warm etratum was entered and penetrated tonher 
than ever before In this country, ngtooly, to tho holght 
of 17.700 meten. when the tanpndtqre wig 6 
dag. a An Increase of 10 dag esodrred, howtm. to 
the flret 3,000 fflaton, tor above 16,600 meto r i neoily 


of Telsaeranc de Sort that what ho cnlla the tAMto- 
ttohere'* Is oompossd of a lower tovortlug layer with 
iaothermol oondltieiM above extending to an mSmown 
beight In an aacenalon loot NovMabor In BUglum 
tbe rolaUvoly worm strstum was tonnd to extend ftani 
13 Oqo meten to tbo enormona height ot »,0eQ mstin. 
or 18 mileo, when Uien wok stfll no tadtaU^ od 
Its dtoilnutloiL— A. Lnwrenoo Btotah la BetoSon 


Tbo opening erUola of tho oormt Sommimn, No. 
1761, dteonesao In a most Interesting manner tho enl» 
son method of sinking tbo Detroit River tnaneL Hx- 
collent Ulnatmtlons aooompany the artlols Tlatlala* 
reg or FlaUnnm Plating" la tbe title ot 

motion. The oompartoon of (he phonograph and photo- 
grairii by Dr R. Mragger to an artlcto entlDed "Tbo 
.Anaiytlo lyo end (ho SyntheUo Bar” inultntoi the 
contnott botwemt the ksnset ot sight and hekrtoft Our 
haprasaten of thd nifvorM, as tho artleli pataltk mtt, 
would ho onrtoueto 'dhtoront If tho funotions q( then 
two oeosto wars Igtobtfuuitsd. so that thk ear ttoald 
perform ths work of aaklysU and tbo w* ths work A 
ayntheaia ThanMl RT. lUlbh dton iS to the dtSmtot 
pracUoso of tltatttoatton. Hs pMsto out that to the 
fleM of IthimliiatitiB ptoMtlpe to egreral thonmad yean 
old, while theoiT ft dqly bsgtoajng to be dfftotoped- 
He glvee efto hdIM todfftoUeab 6a ft vf^ Rtotol- 
natlona tor ntiot/t. ppm it totoflftn, A'idMand-fe 
tome Ttoent p r alito to tor the SftMen ot atoS jlptoi iil 
nitreton ft pr to w toil. Ik Mmdnr FrMidBtifl^tlm 
gen of atmoMtorfe aR wllen/ ta atodguilkd ‘A tolh 
phone syetomfwfehtoslrdoaerWad. #. MtlMAtoi 6f , 
the Paris O b to f toMiF J WnH i M l the asaitot>nf ’tSftlar . 

evotothm and 


'When Tinea and tree# an trataed to atpnlieni on 
tbe noth side of a wall, tho north took dC^^ wgll ft 
Donally wasted, althongb It can bo need tor tho oultl- 
vaUm ot varieUeo ot apples pears and chsrrlea which 
an hardy and net subject to rot If a transparent 
wall could be used, plants growing on both aldee of 
it wonld receive tbo banaSt of tho enn's raya. Stun# 
expertmento have been made with gftaa walla. Count 
de Cbotoeul recently pobUahed the reenlla of each an 
experiment, with pbotoernphs ahewlng heavily frnltad 
pear tren on both sidee of the transparent wall Tbo 
wan. whieh le about 66 toM long and 8(6 toot high, 
woa ereeted to 196L Bach side ot It was plaatsd with 
16 pekr trees of the variety DoyoMar (Tklwr (Wlntar 
Do^), giving a will am ot Ml aiinare toet to 6todi 
tree. In 1M7 the trees on tho aooth oldo beta 164 
peon, wolghtog 61 pounde, and tha fteea on lift north 
slda boro 108 paan, weightnk 71 peoada AH tho 
pean ware ot very Sne appaaianoe and wHheot bton- 
lah. and the paara Prom the north aide a 
than (ho ntlianL 

la the aataory 6( Crwto at Fits ft a Sftto a 
which ft snrttaanted by hofftoatol glam adehto i 
plaatod Ffth’tlto imbm vatiftfta Of patohto. agtfRn i 
paan on eatft elda. Ttopo dtoal ftr i ffte 
tog to 1607. waff beta atAdi Itoto pfedfttod anollptoih 
Mit dtawtoto <n totopfttoptif t 

ajdto of HtoFtril ft notttoJr grefl^M tM to 
Itoftfft Mat htot a«t 4a e^ R 

a ft 6 rtit» wiyhMMtot»npito4ynal^ 

a toffs inm pm lapomu 

wtmmt, tantoUton p. 0^ adyantosa .edpa m 
itoto u ^-ahtorba dnrtiif toe toft « pmltm' 

toiairt Kr iMft*. Shi tr — 




Ml* ftamit^ tlut war IW TalMU* to 

' (*W- '*W** ^ *•* Wdln* ay BoaowKi 

i J M i ti >n « y. mr nm wu lam^td by « iraniLt^ saU* 
v<bl* to opBtiaM-ay n«aiiv- JM m i 
vMdnc I Mfrotibky-Vyttwur. t thought 4t ma* 
tMntjOloo- I'jMk « ohko «( IhUtt aotp rod mado t 
Idilt ifOktl!. ro< iptaid it oa oomo ahooU 
rgiy^iAioit s uit la tho hrUbt light undar ray 
tew 1 glM> po T Orod tlw top ot tho loap around the 
bBwr -otth. tl* laMur in flftoro nlaptM orery goat 
l«d got trogM 1« th* IoUmt, boUdag a cudlo moth 
pr i*o M ipod wuue Ah 1 waa reading your 
at the time l thought n might bo noatal to yoo, 
on her* you hare it U L, Xunmuca. 

Otar (foraarly Pany), N 1C. 

m yon AMB TO oaaoR 

«o tho BdMof' of the Saramno Aiuaicro 
I ragrat that you have puUlabod tho oM fablo of tho 
Papa rod tho Oonat Kindly oorreot It la the nama 
a tooth. (Her ) R S Spaunua. 8 J 

(Ptieogo, BL 

In an artlolo publlahed in Popular Antronomy lait 
Oetobar, WUItam F Rlgge ronaldora thin aab]ect Ha 
writao 

“at a a am a that no artlolo oan be written on Halley a 
roBlet without bringing In tho oft-told atorr of the 
^ bull wbleh Pope OaUlatua III ao ineHactually Uunched 
' agalnit It. or of tho Angotna belli which were rung 
to frighten It away, or of tho prayaro whloh were to 
daUror the Chrlotlan world from tho dorll, the Tnrk, 
had tho Ooinat The truUMorlng reader will therefore, 
be probebly noet Inlenaaly aarprlsed when he hean 
that, aa ro aotnal fact of aober htetory there li no 
truth whatoTor la the otoir, not ofon In ito lonat 
detalla. And the proof la eaay and eoUd. 

“FirtL WhOa Nawcomh calla the bull a myth, but 
Wag with the Oolnmblro rod Charabora onoyclopadlaa 
bfHaraa that proyera ware ordered to be lald agalnet 
the eonet, no anoaton whatarer to the Pope, the belle 
and the prayera la made by Sir .lobn Heraidiel Otrot, 
Young, Oonatoatc, Todd, Langley, the American Oyelo* 
padla, the Bneyelopedla Amerirana, the Blncyelopiadla 
BrltaonloB of IPOl, etc While thta may be e negatiTc 
argnment. It It not, boweyer, ro IneoncluelTe one for 
why ehonld theao omlnOnt authorltlea, all of them non- 
cathoHu, lot mention the etory 11 It la true, when to 
tuny other writore apeak of Itt 
“Second. The Bnllarium Romroum la a large aeriea 
volamae containing In Latin moot of the offlolnl 
dooomenta erer laaued by the popaa, from St Peter 
down to onr own day. Owing to tho deflnKeiKne of 
the raforanoo and the abort reign of Calllxtoa III . It 
waa u aaay teak for me to read all the doouraenta of 
thiB pope, and I can aiteat from my own peraonal 
knowledge that not only la there no hull agalnat or 
eonoornlng a comet, there la not eraa a paragraph, nor 
a phraae, nor a word, whloh might be oonatrued to 

"Third. , The ttotr la ao nnlyeinaily told rod la to 
be fonnd In eo muy wrltera, each ni Arago, Ompar, 
BnMnat, OoUlenln. White of Cornell, ro;., that moot 
peiuou are really exoniihle when they are mleled Into 
Ote opneletkon of Ka tiuth. rod then almply copy It 
and paai It on to the next generation If tho roedor 
of tbeoe llnee la raolly Intereatod In the matter. I 
would refer him to an able article entitled “Of a Bnll 
and a Cemet'' written by John Oorard, 8 J , end pub- 
imbed In The Month, London, tta Fabrunry, 1907 Hare 
t|ca Whole Btory ta tynoad to tta fountain bond, nn<^ 
tt la abofwa Ig the boat aotborltlaa, nearly all of them 
DOB-eathono, Umt aot only no bnll waa erer lonncbed 
ogalnot the oomat but prayera ware not eron ordered 
to bo aald alailnet .It, althodgb the preralUng opinion 
of tha aelenttto wro of tho Ume wu that tho oomet 
foreboded eoMmlty to the earth Any qna that wlahee 
it Btay obtain a foee reprint of the artlole In qnoetlon 
by applying to the Buperintendent of Pariah acboola. 
and Vina Stieats, Philadelphia. 

“iWtb. The artlele }oat reterrud to traceo the 
tnlgin of the wbol# etory about the bull agalnat tbo 
ediM fo tjtto urn paragraph of Platlna, In bin Vltaa 
Pt»n^ IB Ventoe fai M7» Aa thlP 
ttodtor wea Mt only IB Bene at tha tune, but wu Mtoo 
aAiihrM'of tha Vatlean wbea be wrote hla blotory, hU 
AOdiaaltyenAttobeuttitoitatoMietTalae, Tbeeeare 
A^ehped wvrtr 

gad Qgnat bsttne thro made Me 

fby dayo, ag Mw ma th e m atlolana 

iStwyibal aiMf mutv a grterroa peetlleiice, 
:|m^Md ptm rnmittmaty, CalMMoa-fo arert 
'M-wb^ 0f MOHfleltlent, that W etlla 

todre litoprortlat tor ibtf hunth* noe. Re wonld turn 
!>|r Ap#‘tli|b nrk* the dnenldlifof On Ohrletlon name 
Air,^fto*8i/afd«rud, foof* Qb« by orotlnuai an- 
n iha bciia fo BU 


tha at ihidday, to aid by thair ^prayera tbooe 

eagasad, In battle with the Turk.* 

'TUet oa raad the warda again rod atndy then eare- 
fully L The Pope did aot laauo a buU agaiiwt the 
comet, he ordered eappllcatlona S He ordered ihaee 
ooadlUonmlly *11101 if erilo were Impending,’ prudently 
neither admitting nor rejertlng the rothority of the 
mathematlelann who declared that peatllenoe, dearth 
and tome grant calamity wonld follow the appearance 
of tho oomoL S. Ha aaromea no authority o*er the 
comet nor hlda It be gone he ordera aappUratlona, 
declaring himaelf to be a ouppltrot, that If e»Us were 
hapandlng, Ood would turn them upon tbo enemlea of 
tho CbrloUan natan i Belli are to be rung to remind 
the faithfnl to pray, not to frighten away the cameL 

"rhii one Qoetatloa from one rolhor, which haa 
been the germ of the whole eofuot etory, weakened aa 
it la by onr almple ualyata, becomea of no ralue what 
erer when we apply the rnloa of ordinary blalortcnl 
erltlclam. Wo have only the word of PlaHna that the 
Popo ordered auppUcatlons to be made and beHa to bo 
rang, ho neither refera to any papal docuntAct nor 
doae ha quote the Popaa eaoot worda. Now, aa the 
Bnllarium Romanum contalna alt the offlclnl docu- 
menta of all the popea, and aa not ono of the declara- 
tlona of Calliztua III alludea In any manner whatever, 
directly or Indirectly to a comet, we have every raaaon 
to dlamlea the teotlmony of Platlna altogether For 
thin eama reaaon wn mutt aim reject the tnttmony of 
each and every writer that montlona the comet etory 
or any of tta deiaile, bccauae not a ilngle ono of them 
hei ever given the allghleet reference to any official 
doenmont ever promulgated by Calllxtua rif whrther 
In the Bullarhim Homannm or out of It, nor aupported 
hla ooiortlan by anything atrongnr than a quotation 
from a prevloua writer who won equally deficient In 
hla hlotorical proofa 

•There la, therefore, no foundation whatever for 
tho story that Calllxtua III laaued a bull agalnat or 
concerning a comet, that he ordered belle to be rung 
to frighten It away, rod that ho ordered prayera to 
be aald to deliver tho world from Ita Influence ' 

m BiwatA Of ovx Axnnoii. 

To the Bdlbor of the SuiiMTinc Axmicro 

If all of one’a progroltora had been totally unre- 
lated, carh genoratlon bock wonld conalat of twice as 
many persona aa tbo ono preceding It But the true 
number of one's ancoaton wonld in a tew gunerations 
ceaae to even approximato the figures thus obtained 

U it likely that after going bock just n few genera 
Uona, the number of anceatora In eat h degree wonld 
remain fairly constant In many Inctancea of amall 
leolated oommunillee It la possible that tbo eighth to 
tenth remove might include the entire community at 
that time From that point the number would bear 
a definite relation to the population, and would often 
be a deersaalug factor 

It may be Inferred from the perstatence of some 
strongly developed types, that persons of the same 
nncoatry are drawn together by natural eoloctlon with 
out any knowledge of their common parentege, as moot 
people's knowledgn of their own goneolagy bccommi 
haxy when the third generation Is psaecd In fact It 
generall) cuds there There la not one iierson io a 
tbousrod that can name oil hla grcat'grandparents 

It seems to me the probabilities are that when a 
generation Includes as many aa one thousand peraona, 
that number Is not likely to be exceeded by any 
pnvlona generation, rod I do not believe that number 
would be reached ordinarily In loss than twenty gon 
oratkms. 

The tenth-degree nnoeetora would number loil if 
there were no deductlona by rasaon of plural lines of 
deocent from lome of them 

F W A shows that tho second third, rod fourth 
degroo ancoetora may number only four each Black 
stone In his Oommentarlee on Bngileh Law using a 
very similar lllnstnUon, shows that an Indefinite 
nnmber of generatloliB might consist of but four per 
sons each rod that nil tho unions might otJll be legal 
Twenty generations of legal aacestore might then com 
prise only soveaty-eigbt perwne, and It seems pruboble 
that this number la nearer the trutb than the enor 
moni numyr anggeetad by the first contributor 

The theoretlcnl number of ameetors In ten genera- 
tions would be 3,046, but suppose that In each gen- 
enttro from the third to tbo tenth there was onO 
fNU whom there wviw two Knee of desceni That 
Stone would tednoe the number 412 or nearly one- 
fourih. The iDore remoto In degree, tbo greater would 
probably be the proportional loss by lines running to 
A ctaamon eanron 

Tbore ou be no BppR»l>>>Btlon to the true number 
that wenW ha mora than a more or 1e« shrewd guosB- 
my own la no better thro euyroe alee s— end it li that 
In twan^ genarattong the total number of one’s ancra- 
tora Ig hot llkelr to exceed 20 000 or an averags of 
1 OOO to the genoratlon rod Ibal th* number In eai li 
praceding genorallro ia more likely (o de<Teiiw than 
to tnereSae 

Altor antftng nl.Uw tone numlnr of one's aucostora 


'*» 

In each degresk It that ware porolbla, the total wonld 
bo eohjeot to conolderable dodnctlone on aecount of 
tbo aanw peraon a being an ancaetoT In aeveral 
ant degrese, as would bo tbo more likely the more 
remote the relationship, R L. Floto. 

m Dorado Ark 

TRB TOOU Of OPR AlOlgrOBI ABS Of OUR 
FUIOU 00um3 

1 o tho Bdltor of the EU irntiviu Aimieau 
Tho problem which has been dlicuseed by n num 
bar of your correapondentH, lu regard to the number 
ot our aaceatora, while very punting hna given riae 
to another quite aa punllng to my mind and even 
more disquieting 

U appeora evident that to bava kept good the num 
ber of the human race, or of any other race each pair 
must on the average have produced two offspring 
who matured and reproduced themselvee In two liidl 
vldnale, and so on, thla merely ou the eupiioaltlon 
that the number of tha rare renulnnd stationary 
although It Is generally supposed the human rare has 
Increaeed through the ages However adopting tha 
first snpposltlon, as very moderate surely, I cannot 
escape the following conclusions 
A has two parents each of whom had one brother 
cr sister and each of them collateral relatlvee has 
two children Therefore A hia four first cousins or 
tour rooelns of bla own generation descended from the 
riillatural brnnehee one generation bock. Likewise 
tram tbo tour nollatorals to his grandparents he has 
sixteen cousins of hli own gensralinn from the eight 
coIIateralB to his groat grandparents he has slxly-fonr 
tcualns of hla own generation, etc or in general A 
haa 4e louelna of bla own generation descended from 
Buceslora r grneratlona hack 
Thli gives us startling results From the ances- 
tor! ten gonerallons back A hat over a million eon 
sins fifteen generations back over a billion, and this 
takes ns bark only about five t'enluriea If we go back 
another century or eighteen generatloDS, A must have 
ubout 64 billion cousins and we are still In very mod 
ern times. 

Now, wbat has become of all these myriads of con 
sins’ They are not on the earth Where are they* 
And worse yet because It looks to the ftiture what 
of A a children’ They must have four tiroes os muy 
cnualns as he, and bin grandchildren must have six 
teen times as many The proapoit looks dark to mo 
I am more coaeorned about the couelns of the future 
than 1 am for tha ancestors of the irast 
Sugar Orova, IlL AT Mioiueu. 


-WHT SO MAI* mtlfM BEBAKI 

To the Kdltor of the SriRHrrru Amrbican 
Inasmuch os I have bail over thirty years expert 
ence In fitting some thousands of moln springs to 
HsUbce I believe that I may be able to odd oeme- 
thing to the article ontllled 'Why Do Mnin Bprlnga 
Break’'' which appesra in your Issue of September 
4lb 1906 

I have found lit niy oxperli nee that the main spring 
of new watcliee break when the watch bus been in 
use only lor a (aw days The crou may be attributed 
to the extimeively high tempering of the steel, and In 
Hime (uses to the uneven tempering of the steal 
Moreover any inlneril iir vcgetalile oil will rorrode 
the mein spring beiauBo of the presenre of acids to 
the oil During my entire experienre I have never 
been able to obtain any mineral or vegetable oil free 
troin acid The only oil that I have used with sue 
ceee Is purified fleh ull 

I have fuuud that main springs also break Into many 
pieces bsLBUse the watchmaker has carelessly handled 
the spring with peraplrlng handa Some watchmakers 
when cleaning a watch steep the main tprlng os well 
aa the other parts either in benrlne or keromne to 
Hve time This prmtlce will snrolv lause (he main 
spring IO broiik within a very short spars of time, 
because of Ihu nilds In the benxine or kerosene wbleh 
penetrate the steel Kveu though the spring be after 
sard oiled with good fish oil it la sure to break after 
this dipping III keroeeoo nr bensine 
If a barrel arbor around wbleh the main spring rolls 
Ie made too small in time the spring will break close 
to the center which Ie on tntreqnent oceurrenre par- 
tliularly to modern watches 
When the watch retialrer flnda that a spring has 
lost Its retlllenLy Instead of replacing the old spring 
with a new one, be will sometlmee toko the spring In 
hla hands and straighten tt by drawing It between bis 
thumb and lore finger thus restoring Its lestllcnry 
temporarily At the same time however be mskas the 
spring more lirlttle and breakage Is sure to follow 
■jcb treatment 

In ronclnalon 1 wish to com ur with your coiiUntlon 
regarding the brukage of main springs during hot 
wenther partlrularly when taking ih« watch from the 
pocket and laying it HiidJeuly on e told marble or 
Iron slob HniuanH Sumi 

New York 
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Ttaa 190S crop of fruit in tha Oraad Vnller In Goto 
ra 10 from the Pallaadee abore to Loan bolow valued 
at tS 000 000 o«w Ita nOitenot to a vntona battle 



il WM eanrled to the |0to 
tanka equipped tor the 

were alao uaad In diatrtbnitop tha oU A larpa 
of Utbtara wee kept to raadtoeie to a dnr pUoe 





One the naqr dUbrant atylca of puto ued to AboU pet with heed to Aaothep tjrpe of pot to whtok eU Is 

■Kadflnf. plaee. seed. 


nhlob waj) waged naalnat Ja>k kroat at a time whan of thaaa llghtem ware made bj wrapplns waate ahont while tha tamparatura outalda tha heated area draioad 
the fi 111 wBb at 1)8 trnderest a«e By unusual sea a twisted wire as low aa M dasrsaa within the heated area It did not 

eialslli an I the uoik of hundreds of anthualoatlc All operallona ware directed from Orand Junction go below dag SaTontyUve per cent of all the 

volunteers thi ttinperalure In these orchards was Weather stations establlahed over mnob of tha terri fmit trees which were to hloom ware carad tor 

nctually rsleed olgbt and nine degrees over 17 miles lory and equipped with thermostats when the threat dlieotly while even orebardi owned by thoee who were 
of territory and a irpredent «aa eetabllehad which ening weather arrived made half hourly DqporU on the ekeptlml of the Idea WMe saved by the flree In the 

win mean n i ch to tl c f ituie In California It ie aald temperature to Grand Junction adjototng territory 

that the temp lalure has born ralstd here Aa pravlonely stated there were a greet 
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W »a^ 

r.4t(^or«U« ' 

t«|MiBC«tfti 
toibt tot 00 1 
tu4 DmI at 6 otatf a atiton, th^ poat ta eaUmatad at 
lOlU. and for tka aaaand jrMr I1ES.7S 

tkat tka anaattoa of lalatnc tka tamparalwa 
aaaa 10 or IS dag. ovor a larfa ank baa bean aattlad 
barbnd doob^ tba next prabMn taotnc tba trait trow 
ai« la tkat of ngnlatfna tko yniiaratato and aeoaony 
of tool and labor r» aaamida, tbera la no need of 
, ratflng tka teaKperatdro 10 dag. when imialng It 1 dag. 
wlU pat tba bloaaoma oat of danger Boma are plan- 
ning to moot thm problnn by haring a larga nnlnbar 
of dnoU pota and only llgM anongh of tkani to kaap 
tka tamparotiBo aboro tba danger point Otbara hare 
darlaad poU vlth a ayataa of dimfta, no that the boot 
map be Increadad or daereaaad an la nacaaoary 
nu fmlt randiea of tka Grand Vallay an rory «- 


Sctontlfic AoMiicafk 


An array of people la raqalnd 
to plok the frau. By another aeoaon it U expected 
elaotrlo Hnea will be running ont to the orcbarda all 
orar tka ralley, and ntiigerator earn wUl bo oarrlad 
right to the orokarda 


attimattra featuna of the Hudaon Bhilton Celebration, 
earae rery near being a complete fallnn, nnd It was 
only redaamed by the fact that Its lino of trarel lay 
parallel with the flneet aaoemblage of wanhlpa that 
waa eror gnthared In the watera of the Weetarn Herat 
eptaen The rery derll of miachance eeemed to have 
been abroad on the morning of Beplember 2Bth, and 


be beoama bOay at tba rery outaat, when tba llatf 
Moon,” In a laudable endearor to ohow bnrielt under 
i no nooner epreed her canvoi, than abe 
plumped aquarely Into tba ‘ Clermont, aud i.amo very 
near ending the career of that little craft there end 
tben. The two great erron which mode the parade a 
failure were, drat, the anchoring of the Halt Moon” 
nnd the “Clermont” off noth Blruct, Iniitaad of nnnd 
Ing them nnder tow around the nbole linn from 43nd 
to 206UI Street, and necondly the failure lo diapateh 
tha oommerclol iteamcra luKbuata yarhti two or 
tbrea obreoat end with reeaonahly short Intervale be- 
tween them As It was a vast part of the visitors both 
ashore and afloat, all. In fact who were above noth 
Street, never caught a gllmpee of the two vessels, the 
“Half Moon" and the “Clermont," In whose honor the 
parade was being held Instead, tor them the pro- 
cession consisted of a lot of dutached and widely sep- 
arated paasonger steamboats big and little, which 





Hi»ain«d toUuralr around Um Baai—Ta M i k wiU which 
ihH majority of the epenUtora warn alraady partaetly 
familiar, from tbe Hendrick (ric) Badaaa’* down to 
iiiir runerablp frleoda the “Iron BteainboaU.'’ 

It was tlip noble line of warahipa, nine miles In 
Iriisth however, that esTOd the day At the head of 
ihv line above Spuyten Onyvll, was tbe turblne^rtven 
Jbknot aeout rrulaer ' Batem ” Aalern at her wore 
I he armored (miser “New Tork” the flaksblp of Ad 
nilral Baiiipaou during the Spanish war and now frssb 
from a one million dollar overhaul In which she has 
been brought as tar up to date as a ship of her age can 
be Then there was tbe North Carolina," a hand- 
some modem armored cruiser of the pro-* Oread 
nought" period Below these In majestic arrity cams 
the slateen battleships which made the memorable 
voyage around the world Astern of these was 
the Dreadnought" cruiser "Inflexible.” Uw 
largest and most up-todala warahlp In the fleet, 
with her three armored crulaer ronsorta, the 
Orako ’ "Duke of Hklinbnrgb, ’ and "Duke of 
Argyll Following these were the quaint 
wooden training nhip Fortsmouth' and the 
Dutch protected rrulaer ‘ Utrecht ’ which was 
anchored la the position of honor opposite the 
water gate at 1 tilth Street where the ofliclal 
reception of the ‘Half Moon” and ‘Clermont" 
took place Then came the four armored cmls- 
era ‘ Victoria Lulse " ‘ Hertha " Dresden ' and 
Bremen rupresentlng Oermany Astern of 
these followed what In some respects was the 
most Imposing of the foreign display namely the 
flrst-clana battleships ‘Jnstice," ‘‘VerlU‘ and 
LIbertS, flying the flag of Franca Aatem of 
these were the protected cruisers ‘‘Mtna‘ snd 
ntriiriB of Italy the training ship Freal 
dente Sarmlenlo of the Argentine Republic 
the gunboat Moralea' of Mexico, the U 8 
gunboat Newport " with the Prealdent‘B yac ht 
‘Mayflower* forming the laat ahlp of tbe line. 

TiiK "cosarcTiniT" “jubtios," awi» "fwwjmiiaj* ‘ 

—A cuMPAamoN 

Of the many navlea repreaented at the Cele- 
bration there were three whli h contained light 
Ing ahlpe of auffldent powera of oltenaa and 
defenae to be placed In the flrat lino of battle 
namely the From h British and our own It Is 
Impossible within the limits of the present paper 
to dlSLUBS In detail the various units which 
made up tbia nino-mlle line of warahipa with 
whlih m<Mt of which the readen of the Sciew 
T iKiL AtirauAv have already been made tamlV 
lar We will therefore take the three flagships 
the battleship Connecticut ’ of the United 
States navy the hattleablp Juatice of the 
French navy and the Dreadnought' crulaer 
‘‘Inflexible’ of the British navy and compare 
their lighting power under thooe conditions of 
long range flgbtlng under which, we are told 
modern batUeablp engaHeiiieiita will he fought 
The theory upon which the lateat battleships 
of our own and modem navlea are being de- 
signed and aeiordlng to which the irews aro 
now being Instructed In target and battle iinn- 
tiee. In based upon the belief thnl fulurs eii 
gagemenU will be fought at extremely Inng 
ranges probably of live milea and over Now 
tbe most accurate gun and the one that can 
Inflict grcaleat punlahment at long ranges Is 
the big gun and the bigger the gun tbe more 
accurate and deadly the (Ire It Is In this fai t 
that we And tbe explanation of (he modem 
‘Dreadnought which la armed entirely In Ms 
main hallery with the 12 Inch gun the excep- 
tion being tbe Oerman navy which makca use 
of an 11 Inch piece Now the determination 
of the range at whl( h a liatUe shall be fought 
Hen with tbe ship which poeaessca the gfwal 
eat ipecd for If the enemy ahould attempt to 
clone In the rustur nblp ti alwayi able to draw 
away On the other hand If the enemy ahould 
wlih to III! rense the rangs or draw out of the 
fight altogether the faator vessel can ntlll main 
tain the range and place herself on wliatever 


A m>Tn Aipi TAI0^ ftip. 


tht study of whtsh la bseoabig mors and men i]■po^ 
unt u doubtlsas (hs glv |iump. For that tsasoa mSAy 
sdsnttsts snd sagtDssis hgvs su d asTOtu d t» t m provs 
tbe axlstlng typss of «hf pumps and hava dsatgusd 
novel systsma. 0ns of ths moat intsrwtlag Is that 
tnvsnted hy Df. Von RsdSn, of maAerg. nsar Bna- 
ovsr 

This la a monmyy pump, tbs dsslgn of whlok win 
be most easily uaAsrrutood by roferonoe to Flai. S and 
6 Tho pump cmiilau of a tnbo fltled oao-halt with 
marenry, as Indlestsd by ths shadad portlsna. ^la 
tubs Is prevldsd at Its two sada with 
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(Conilnuea on pope Srt 1 


^ * 

d to two enws taliss. 

A wvm ia row aw taooox babi 

Jl and at Its mlddla with, a straight tubs O Ths B- 
Bhapod tubss ars sottBoetOd on both sMsa to wldsned 
portions r, oonpoctsd by mbbsr tubing with a T-afaapsd 
tubs and thonee hr tubs / with a w*fw supply W Tha 
straight tabs 0 aad tho bulb D to bo txbaasbsd ars coih 
necisd by a rubfaar tubs r Tbs snttrs apparatus 
turns round a pivot )4- 

Aftsr harind ■ prshmlaarr vacuum (of 

about 80 mlUimstsn of msreurr) In ths bulb O, and 
tbs apparatus, bp vopaa of tho watsr pump w. 
the appaiatuh Is sOeUlatsd fmm ths 
rspreSesitsd In Us. 0 to that of Fig. d and 
bsok. The momtop rwnaialng la ths B-Bhtspsd 
tubes a aeU ag a prasaurs valva, prOvsnta 
tha sir In thO salargad portions F from iwtatnliig 
to ths tubfls K t|w OthhV UIA air Ber- 
ing from tbe bufba A » lipth <r 


tha oap^ Wtaqtfl fpringf may b* ^ 

Fic. 1 w^saas K a to tho riebt A tarbfno bilt«| I* 
a pnllsK whisb oniaaUa Oo tabo hr mmm sC 
hml A oiBiik iiisaaalim tko nUpi'm 
lolnta lead tp tha a^ vaanian ««• and CM 4il|(l| 
«m A ooUNettai with CM bolb to bo s rtfC iit td . 
A aborbana masosotar tamaaBtod balow 4a 
bulb. 

Tha pump abova daaortbtd pan axhnnst 
In throe mlautsa a bulb of about Coo OAlbtO 
oontlmsters capaellr (a preliminary vaObuhi 
having hssn prsvtoualy oMainsd by msana it 
^ a watsr pump) to VlOO of a miniwifap pf 
msreury. In four mlnutso, to l/vn^ tn flap 
minutes, to t/10,000, aad Id thlrtsin mlmMt 
to 1/100,000 mHUmatar of n 


psllsd from tha two vacua F, Inoidsr to olpalB 
ths vacuum last namad. Th|s la tfasts^ wb^ 
ths pump hat been givw lu maxhanm iMdlnap 
tion by meant at tho msnmrr, which pn 0 Btp^ 
Ing tbs Bppmtna throws back any raridnal air 
throoM the eoi^ if and JT, ideasd rapidly 
after tho tube Jt haa bean kept oaotUatlng for 
aovon ntnntss. The pump la stopped only tor 
a vary Mori tlma 

1 In rigs. I. h 
I tubs attaobtd 
> (Fig. 1) Tha Mtdwnd 
tnbo a inclcaas a ■nail amount of msreury, 
and tho cross tnbm B, 0 are mounted on a 
standard >nund.gla«i joint, tho conical anglo 
of which la aecorataly given 
By turning tho spiral round on the sgla of 
tha Joint ff In ths dliuotlon of tho arrow F 
(Fig. 8) ths small amount of meroury rsprs- 
soutsd at ths Mt at fig. I Is mads to ontsr 
ths qilral, thsrs con^rsaslng tlia exbanstsd air, 
until after a number of revolutfons It enters tbs 
Dobapsd tube M at Fig. 4, In order there to 
occupy tbs posttton marked. Ths IstMumd arm 
Of tbs D-tnhs Is so graduated that the divi- 
sions 0 001, 0008, etc., to OOOP, limit 1/1000, 
2/1000 etc, to 6/1000 of tbs total capacity 
of tbs UObaped tubs sad of the spiral in tbs 
upper portion of the capillary tubs. Ths right 
arm of ths V-abapsd tubs is grsduatsd to mlHl- 
mstsra. lu tbs proaent oaas, ths exhausted air 
of the spiral is comprsassd as Ihr as ths divl. 
Sion 0001, that la to 1/1000 sf Its prevtous 
vohuns. In ths right arm of ths tabs, the mar 
cury tokao up a poaitlsn IP mDUmsters higher 


bulb to be sxbaustad la 1/1000 of ths ptoapnrs 
read ou tha gags, lU vslna has acenratsly bosn 
16/1000 mllllmotar 

Ths splrai gags will IndleaU vacua up to 
1/10,000 mHHm sta r l^hf only dlsUacUva tea- 
tun of ths one nasd i* Jtaaanring a vacuum^ of 
1/100,000 mlUlmstff la Hi Mng provtdad with 


According to a consular npvt doalhui wl4 
the trade of (Ihihkfaag; It la proposed ta puUd 
a ratWray from Knachon. at tha mouth of tho 
Onutd Can^ to Tslaghtaadp'ii and HsOfchogpcu, 
and tbsnea jotnlng fhh Psklng^Unkow Una vto 
K’tiniigfiL 'lUs IlDS has been a ur vayud, and • 
ths money la being naked for among (IhInCss 
msrehdnta Ths satsrprtna the report- slatai, 

It to bs purely a “psopM^ anMrtaklng:" As 
OI|la)iinBf«aMlmafM|[‘hlMBg«B pcrtloa la 6P 
bs laid flrat. as I3ia er 


trtiMwort tor gooda tram TslaAk|Aagp4| . 
southward, Pad thorotora Ala porttoa I# not 
■0 prmafng. ;fto )inp la to bo “flhlahed la tour 
or Bra yapra If ths TtantsIn-PnkPw lino iMp Into" 


Brat, a great dadl of tha tiaiax 
Chinklaag must go to Naaklag, phd mpF navar har^(F' 
eovoind But aithongh ths tphHO prosps rit y of 4 to 
port wotdd seam fo dspadd «paw 4 P asw 410*11 
tim being Ahead of thp ^nsPMW-PPkmf Aitk. jim , 

^ ^hinhltiw a 

fHiWndphtUfi . 

Cary capitAl. nay fhi^'eailtet lAa fi . ^ 
hhwovor'iavpvrtia, in-tstpsp « ,wpp,MiBPf| 
hoing « "psspWs lbMe’‘v^-TlCAi;«sdN)i^ ^ 
cAclat-'-wpttW «ap 4 M|iB IS*Plt'ts,tbAPlpai‘' 
but tho raamn waht If m n ll ^ 



^rn^^mt m m U o M d nlvuiiMd rttm. oMotito tht 

JoUtt omS tali may b* prorlitad tor tbt iraiMM of 
ft > t i nta g MM to thi ptpi. Tho ring it now oat at 
Ow iotaC and the enda tamed In and fitted oloaeljr to 
the ptao- Two Mail tali are riveted to theae enda of 
the ttai, with boiaa to raoalve a Mall itove-bolt Be- 
t w ia a the head of thia bolt and the log on one aide, 
^aee a atlff coil aprin«. Thla avrvea the purpoae at 
ragnlatlng the teniion of the ring ao u to make It 
naore or leaa aanoltiva to heat 
Am the fire gate too hot, the copper eipoada tnors 

than the Iron ring, caoalng It to move awag from ibe 

pipe, and cold air from the oataide will paaa between 

thU ring and the pipe Into tha bolea of aame, tbereby 

oheckiog the draft to the fnniace. and preventing It 

from eveMteatlng, 





TJhder normal condlUoni, of conraa the apring doea 

not open, bnt onlj nndar exeeaatve heat, then it will 

etag open until the fnraaca coole oC 


cnum&Tm pin pob Kn-vanh pamBn. 

m taming on a hohwater fanoet. It la alwapa necee- 

eary to let the water mn tor aomo time befom It geta 

hot Tha oanae of thia ia that tha water atandlng In 

the pipe aoon coola off, right np to the boiler owing 

to tha tact that there la no elrenlatlon In aame and 

of couma a great deal of water la wanted It is an 
eaor matter to overcome thin by connecting the bark 
of the fanoet to tha bottom of the bollar with a amall 


e alae aa roar drawing board can ha aaonrad, 
it will be v«y oravenlant Bind the edgea of the 
gtaai with adhaalva tv*, to prevent acratohlng the 
tracing or banda. Oovar the drawing hoard with 
fUt or other heavy cloth, drawing the eovaiing over 
tha edgea and faitening with thumb tackn. Make 
Amr ellpn, aa ihown in the accompanying lUnatratlon 
uBlng thin apilng bmaa or wire The enact alie of 
cUpa dependa on the thlcknaae of board and ginat. 

In tBM the aenaitiaed paper, which can ha obtained 
fnmi deatere in photo euppUas, le laid on the felt, 
coated elda op, the tracing to ho copied it placed In 
pesltlon and eovered by glaan, which muat be clean 
than the cUpa which bold the whole In poaltlon ate 
slipped on at the oomen. 


The acoompuylng lllnitratlon abowa a aimple way 
in whteh to moha a thermoatatlc regnlator that will 
avtomatloolly opto paoaagen in the amoke pipa, to 
admit cold air, thna ebaoking the draft of the fu^ 
naM, and evantnally coirting off the fire. The ragn- 
lator ahonld be placed an near the furnace aa pce- 
albla Fig, 1 ihowa a sectional aide elevation of the 
tharmoatatle regulator, and Fig, I a borliontal nectlon 
of name In a abort plooo of pipe, any about t InchM 
long, a number of oponlnm HW made Tbono openlnga 
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Me fi Dngi# wltti thg thm w i M a t l h band, which la aado 
M fqVoWit'v' A' H*g Bbopt t .wide, ahd about 
1 taffh b^pgirlh tSmatm Qm pipe, la mads of 
vMtafMlwl iMk Ithf 'adffM a^ tuaed dpwn by 
t ita ¥ n*. I, TUm twa*d-4*wp 

the rW 



OMnAnia nn m nr vim nmm. 


pipe A, ehewn In the aocompanylng drawing. Fig. t 

It ia now evident that aa anon aa the hot waiei In 
the enpply pipe coola olt owing to the change of 
■pecifie gravity. It will paw downward into the cir- 
culation pipe and back to the boiler, anil of courie 
a freah oupply of hot water will flow conatantly from 
the boiler to the fhucet, and will keep up aa long aa 
tbare la a dHtorsnoo la tamperntnre at the top and 
bottom of tba boiler 

Ttala alec bolde good in a steam boiler Fig 2 abowa 
an ordinary boriaental tubular heller Moat of Iheae 
boUere are fed Uirougb the btow-oS pipa This pipe 
Is conaldoud a weak part of the boiler, owing to the 
taet that tha boiler to not fed constantly, bnt at In 
tarvals. Tberetore thede pipes are alwaya required 
to bo eovUTOd with uabeetae, aad aometlmea protected 
trM the hot guee by a brick wall It tne holler 
wet* fed conatantly, that to to say If there were a 
dnulatlon of water In this pipe at all times, the 
gaaaa would have little effect on same As Hoon aa the 
tied water to abut off, or rather between the Intervals 
of faadlnff, ^to pipe to fun of water which cannot _ 
elrenlate, and to UaMe to he overheated and burn To 
over co m e this a clreuloUng pipe A t* connected Inelde 
the hlowKtff cook to aome part of the holler say to tho 
lower port of the front and A check valve may he 
Ingertad tot® *lta Itaa, to prevent the teed water pow- 
taf thmigh the r”»* Tbit pipe win at ail tnnm 
g OtoQutaUon In the blow-off pipe, and ellin- 

t ^ 



Tho man who dealreu to oonneet twaatovo ptpw td' 
gather oad has not the tools ordinarily naed tor this 
purpcoo con do the work aa tollowa 
Plaoe one end of pipe 1 against the side of tho pipe 
2 at tho point where It to to be oonnectod With 
penoll flat against tho oldo o( pipe 1, oa In Fig. 1 
(race off the enrve on pipe 2 Leaving about/ 1 ioih 
marglii, cut out a disk 1 slit the margin back to the 
line as at 4, and turn up the tonga S Force the end 
of pipe 1 through the npoalng, and trace off the curvo 
of pipe 2 Withdraw pipe 1, and cut off the end oa 

marked. Now fit tho pipe 1 Into place with the tangs 



6 oil the Inelde and bond the tonga up to a tight fit. 
rr rarefully exemteil the Joint will be aufliclantly 
tight lor all puriioBne 

To hold the pl|ics rigidlj together, punch small holes 
tbruugh the appu«lu- sldra with a sharp punch and 
pul In a pteci i>( still wire 6 Bend the ends of the 
wire on the ouUlde The wire should pass through 
the tangH on the Inside 


HOT-WATU OOailEOTIOff JOB XITOHBI lOIUBS. 

In houses where the Looking to done exi lualvely by 
gna and with no fire In the kitilien rnngo In the 
winter the question of having hot water In the 
kitchen holler has been quite a problem In many a 
household iwpeclaMy us It la very cxponelvc to heat 
this water by goa 

One snlutloii of tbo problem la to conuoct the hcnl 
Ing apparatus In the cellar with tho klUheii boiler 
and If tills be done properly there will be ui ample 
supply of hul water at nil times In fud more than 
needed In ixlremc LOld weatber, bcaldee keeping the 
kltihen warm In tbo absence of any other source of 
I eating Of course a steam or hot water radiator 
tlBCod In the • oldest port of the kltihen will Improve 
LondltlnoH In ueveie weather 

It miiBi lie understood that it lakes a littio more 
lOBl to run the boating HpiwratUH altboiigh eome con- 
tend that It duos not klg 1 shows a stnun boiler 
In the cellar connected up with the kitchen buller, 
also a sepai-itii gas heater for use In the summer It 
w III Iw noth cd that there are three Independent circu- 
lulions for the water, which will not Inturfera with 



each other — the clrcnlutloa from the kitchen range, 
the one from the furnace and the other from tin gas 
heater The connection trom the furunre sh'nni or 
hot water heater In the cellar or baieiueiit mar of 
course he varied according to local condltinns 1 hn 
accompanying llliialrntlon shows two good and ri lluhli 
ways of making' Ihe* connection Aasnnie Hint tin 
kitchen range Is connected to the holler in the ii n d 
wuy, then the vonnection with (ho furnnre Is midn 







U tollawt 

irf the boOer ud Ineert a ftraat oraM U thli evuot 
be obtained two etreat teal vlU eaewer the pupoM. 
The replace tie bet water oouiaoUon la tUa OFoa 
aa before t rom one of the elda oatleU of thla eroM 
lu a p pr line to the furnace and from the other to 
th (Be heater It le well to otart oiM flnleh the llnee 
with a uuton oe It le tboh an eaey nutter to dlObon 



When the bMlor maker cett a nah order (ar repair^ 
Inc a hollar ba gate btor Qotokiy eravortlnc kla 
oreralla Into a tool hog ba dropo In half a dootn 
chlaela eipander bannner ate and then he la ready 
for action In maktnc the bag he pUoea the oferalla 
full length on tha door foMa one leg np and laye It 
on the aaut of the oreralla then rolla the two 
rery tightly together oriieenMee the me- 
pendera and tiaa th«n on the port which 
appeam In mnotratlon. Ha then pnte hie hand 
laalde the leg left full length and gmapa tha 
roll and tuma the whole thing Ineldo out Thla 
completea the hag which la ready to reoetre the 
took which of courae^ ooma agalnat the ont- 
aide of tha oreraUa tearing the aide that oomea 


nact them la caae tha kitchen boiler girae out or any 
repatra are eeded The Una tram the holler le run 
from top of wune Into the furnace thence down through 
the tire pot and arate In each a manner that H doea 
not Interfere wl h the proper working of the latter 
Thence throual he aide of the aah pit and i p to the 
bo tom of the kit I en boiler It la now erldent that 
Bi the water In the I eating pipe Inalde the furnace 
Is heated It rliea a d fllla tha top of the bolter forrlng 
the cold water o t at the 1 ottom 
Fig 2 ibowi a roaa iiectlaa of the heating pipe 
Inalde the furnace U oonalata of a abort piece (aay i 
tnrhea) of extra heavy black pipe threaded at each 
end to receive reducing capa which connect with the 
pipe line Inalde thla pipe la another inehea In 
diameter which leavea only a amall apace for the 
water to cir nlate In Uat U to aay the water la 
apread oat In a rery thin aheot wbt h rery eaally 
heata Tbrea amoll ae tiona on top and bottom of 
thla pipt abo t Vi In h wide are t rn d outward to 
aa to lit be Inalde d ameter of the ou aide pipe a d 
tl ereby keep It entral Outal le the furnace (a i laced 
a fau et or flop cock ao that the aadln ent may be 
drawn off which should be tone at least o ce a week 
Fig 8 shows the other arrai geme t of a beating 
pipe Inalde a sectional boiler In the back o( the 
holler over the Are line drill two holes about 8 in baa 
abora each other Into which Inaert the pipes about 
■ In diameter reaching nearly acroaa the entire 


ooiTtie soon iram to ism hiat sati 

Tha almoat genarat praotloa of paintiig tha 
metal carering of the roolB of honiea wrlth 
the red or chocolate-colored oxide of Iron la 
ona of the causes of the tnaufferably high tern 
peratnre of top rooms or attlea during tha 
aummer mon ha Altho good aa a eor 
arlng for ma al this paint because of Its color 
abaorba the heat rays and oonducts the heat 
to the Interior The roof-covering material Is not 
alwaya metal It tar paper or tar felt and gravel hare 
been need no kind of white point wlU retain Its color 
upon them If the covering ta sine this n e al la apt to 
prevent the adherence of paint particolarly when new 
Although white paint mate with oil and driers can ba 
aed upon a roof prevlo aly covered w Ih chocolatc- 
oOtored pal t another material mnat ba naed tor a tar 
tnd gravel roof To sec re a thoro ighly adhealve 
coatti g upon new xin br ah over the metal the fol 
lowlig mixture 8 Iphata of copper two onncea 
chloride of opper two ounces aalammoniac two ounces 
water one gallon When the salts have become dla- 
solved add two oun ea of spirit of salt (common hy 
dro I lorir acid) Allow thla to dry npon the xlne tor 
about twe t> fo r hon a wh n It will be t und that 
any kind of II paint will adhere perfectly to tha ilno 
1 or a ter roof ae a fr ably made mlxtu e f lime 
wash moderately thi k and hot Two coats of thla 
will adhere firmly to the ter and retatu Ita wb te olor 
aa wall as becoming very hard rjod res attng rain with 
out woahlng off It the tin e mixture has become col I 
tha hardening property will ba lost In that case to 
every lallful add a double handful of common lalt 
Stir In well until diea Ived Thte will revive the 
lardenlttg quality Tie Interior of the rooms with 
roofa painted or lime was! ed as above will be found 
from ten to twelve degroaa lower In temperature 



of tha floor ope Ing Dy lif Ing out the floor register 
S the netting a he pla ed ver the open ng In the hot 
air pipe 8 as el wn Q t er still bend a piece of 
Stiff wirs to the al ape of floor opening and after turn 
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ing the edges of tl g over thla frame saw the 
netting le tha fra e with fine wire Oalvanlaed wire 
netting la sreferatle o the painted natUig The 
wrltar hat baso able by thla matbod I 
iitiolaa of vatot that had droppad Into a floor i 


to rasTsn ooAL OAi 

ar a. « axavT 

Tbs extremoly objectltmable presence of coal gas 
In a furnoca-baated house Is really a aimpla thing to 
prevent It Is duo of eeurae to leaki In the air ducts 
through which the gas generated In tha turnaca enters 
and nixes with tha fresh air that paaaes to the rooms 
above To gain aceeaa to the Interior of the furnace 
ao as to stop the looks may appear to ba a task qnlte 
beyond the avaraga amateurs rapabllltlea but tha 
oooompanylng drnwtnff shew bow the writer suc- 
ceeded In doing tha trick In a simple way 
Tha top of the turnace carrying the I eating pipsa 
rested npon a east Iran ring and It was a atmple mat 
ter to raiso the whole thing bodily by the arrange 
ment shown Throe atrang hooka ware made oat of 
largo nails and under th# heed of aoch a ptoeo of stout 
wan fhatsnad. Tha hooks wore slipped under the 

ring, ■no ring vaa ralasd and tha vino urowtd 


A IdffA Wtwia anSelaat AM 4W mu »8<tjg» 
with tha Motiac plpw fn any vAg hot HtUiM «■ 
valght frM tha min bond at tha funMa aM Mt 
it fna ta ha Wd epan Wa vaa dona vlth a pair 4 
tlaaar^ Maara, Tha bond waa aliMtF altt at tha 
hook vhon the haavy dotted llna appaan on Vlg. t 
The two oadn won «raad apart and tomporarily Mg' 
ported hr Vina te the imfttta Tha antlre Interior of 
the air box vaa new ai 


wan dealer All ourplna root waa ocraped off ftoa 
arannd the oraeka with an old knife and tha ovMBt 
waa applied freely Oaro was takau to aqneeaa oaonidt 
Into the cracks to inaura a good bold All cracks were 
treated In thla way and the Important part of tha Jdh 

To ro onnoct tha aada of the band five small hotaa 
wars pnnrhed an Inch from each of the two edges and 
exaatly opposite each other From a piece of heavy 
iron wire five hooka were bent to the form shown In 
Fig. 4 Ibaae hooks each meaaurad 2 Inches fram tha 



or A ruuAa 

crater of tha eya to the ben I A. atrip of galvanised 
al eet Iron about 8 Incbea wide was punched with holes 
to correspond to those In ona end of the band Small 
bolts about % inch long were uoad to bind all firmly 
lose her The free endi of the boohs were now paaaed 
through the holes in the otposlte end of the iian«i and 
bent down fhe strip of ebeet metal on the Inslds 
formed u effective seal aa clearly ahown by the see- 
ton Fig 8 

Tbe bani being dosed tha top was now lowered 
nnd tbo furnace was ready for use The whole Job 
consumed slightly over three houri 

The cement n ay need to be removed next year and 
to fadlltate this task of the future tbe hookn were 
conventontly looped np Into the rafters Tha hadk 
may bo readily reopened by bending up the ends of 
the hooka and to repeat tbs work aho Id not taka 
more than an h r 

Since thla }ob was completed my Are has bean 
mads three times without tha ollghtsst trace of amoha 


In the Bevue da Mfltallurgte La CbAtellor advoeatas 
autogenous welding for the repairing of marine hen 


done eopedaUj in Oermany In the welding of ffro- 
boxea to boUors by the aid of watar gas ha expnaaas 
the conviction that the same work could ba done hat 
ter hy the antogsnooa prooeoa A large French ahlp> 
bulldtng company la amploying tha prooeoa In etdar to 
dlsponao with rivatod Joints la the parts oi hdlarff* 
that are exposed to fire heat and la one caaa H M 
itaUd Oahradcetaiippertingtkairadaof AhaffMhM 
hoan voptaead hy a ffttlaff v^ed th thAB«iMj|f4iff 
grata and of tha flrohoi 
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ita lent waa ciomii by me ihuttnr | 

In regard to tbe airanginnenl ot the 

color Alter and Ite menlpnlatlon a high 

Te» FATBITS 17 important development haa been el 
iraDKSS fected The color flltere are dleposed on 
In AUZONA |m endleaa band of tranaparent celluloid 


the proceas generally followed In e 
anco with the Ivee ayetem ot at 
color photography lly thif laat 
proceaa tbe dim would obrloualy 
to be three tlmee the length of th< 
ochrome record, in order to aecure 


kept In dead juxtapoaltlon By reducing 
the Ihickneea of tbe color filter medium 
to the Inflnlteelmal proportions of a thin 
celluloid band all troublea concerning 
light refraction and reflection are com 
pletely overcome. 

By reference to the accompanying II 


tuatratlon ahowlng the Interior ot one 
aide of the atereoacoplc camera, Ita op- 
eration may be clearly understood, as 
well as the dlspoaltlon of tbe color Alter 
band Starting from the point A, which 
la a pulley, the color Alter band paasae 
to and over the Jockey pulley B thence 
around the drum 0 where It picka up 
the unnxpoaed aenaltized Aim laaulng 
from the unexpoaed Aim spool box at tbe 
top on the right, and la superimposed on 
the eeneltlsud surface of the Aim The 
color Alter and Aim are now caught 
with their respective edge perforations 
in dead regleter, and carried down 
through a guide channel D to the point 
of exposure behind the lens Aa the 
abutter Is cloaed the aaclllatlng twin 
pronged arm E falta and the teeth en 
gaging with tbe perforations ot tbe two 
superimposed Alms pulls them down to- 
distance of 


able Ihenj to be blended eo osally and 
rapidly that tbe brain sees tbe hello- 
LbruinU Image only 
It a III bo realized from a study of the 
Bhuttrr arrangements In the accompany 
Ing lllUBlrstlon that each lena la Insured 


ler area Is exactly one-half of that ot a 
complste circle and ai one lena aper 
tura la being cut off the other U being 
cut In which materially aaslala In tbe 
blending of the colors through their re- 
spective Altera, there being an entire ab- 
sence, from the eye point of view of any 
sharp Hue ot domarcatlon Tbe sight 
Ing and focusing of the camera follow 
the usual practice In auih cinemato- 
graphic apparatus, as does also the 
method ot operation tor taking photo- 
graphs though certain Improvementa 
I have been Incorporated The camera It 
lelt la prai'tlcally the aame size as that 
of the alngle-lena Inatniment, everything 
being rendered aa compact aa poaslble 
The projeitor follows the lines of the 
ordinary Instrument for this purpose 
I with the exception that them are two 
lenses placed aide by aide Here again 
the exposure Is intermllteot The two 


arallens Is repeated wh 
being made, aucteselve 
responding aectiona ol 
being brought forward 
As the exposed Aim 


baud travels over tbe pulley a along the or confusion of color Alter and Ita rela 
|ba« board of the camera under the guide tlv» pUture to result Uoreover, there 
[ pulley /, up the back of the apparatus !• th" rolatlonahlp la regard to the 
over pulley / and along the top to pulley cutting In and out of the respective color 
I A and B to O where It plcha up the ■H*'™ to •ecure the desired blending of 
Aim om* more. The same the colors, so as to Insure In conformity 
cycle of operaUons Is repeated during with the phenomenon of vUual persist 
tbe period exposures are being made. enm the Impreeslon ot a perfect three 
The second half ot the camera U pre- color Image being conveyed to the brain 
cleely the eame In construcUon and op- This rasnlt la alao asslatad by the fait 
•ration as the flrri half. Them la one that projection la really carried out at 
Important difference In the dlspoaltlon twice the usual ipeed, thirty-two pic 
if sa» -—«•«-« in tar wrtWm I of the color Alter band In regard to Ita turai being thrown on the ecreen In the 
^liMrwin t» svifts tw JU*. I relaUraly to that In the other eouree of a aecond fran the two lenaee- 

balt of the camera. A bliM Instead ot a aUteen from each. Owing to the perfect 
m pamv batWe the second lam anperimpoettkm ot tho ptetnree tram tbe 
synehraaoMl^ with that hsfsrol (ConNmMd on page ro) 

























Sclantlfto American 


nd ifkm it ti» «ict>r« 

Mm trwptitiic *r«e »♦ »PP« Wopi md 
th* openOlott la TapMBM 

Tha (M'va diaadfaati^ of tha rovolv 
tng dtak U tbat tke toroaiM tliorowlth 
bava to be aa It ware atandardlMd 
tbat la to ncf, nuat be aoLb that they 
an eqaailj aMdloablo to aay pittun 
tbat may be uod In projaotlon imapatt 
m of tbe denaltlaa of the color fliten 
eaei, to pbotocrapbtnc Tbla often do- 
Btron or depraclataa tbe true roior 
eSbrta and TOlnae On tbe other hand 
with tbe band It la poaalUe to aernre 
tha aane relatlva color acruena tbat 
Wen need In taking tbe plctnn ao that 
the latter la virtually protected through 
tha aaue color flttan aa wen emplorad 
for photognphlng 

With the band monover a now dim 
can be far mon eaally fed Into the ma 
chine In tbla apparatna the gateway la 
of apeclal dealgn The plctun film hae a 
abort length of lead Indicating auusea 
lively red green blue In tha order In . 
ehkb tha axpoeurea an made AH that f 
la neceaiary to do la to open the gate 
way auparimpoaa tha one color filter of 
the endlaaa band upon lu Lorreepondlng 
Indkatlon upon the lead and then all li 
ready tor projettlon The apparatne hae 
been demonatrated In Loudon and Parla 
and the poaalblUtlea of tha Frleiie Qreene 
ayetam owing to Ita almplklty and 
economy combined with trulhfulneaa of 
color value and dtnalty have attracted 
conalderable attention 

TXI TIUTnig WAUBIW-A OOXPAlIMg 

tOonttaKcd /lOM pope $!b. ) 
point Of bearing Is movt advantageoua for ' 
her batteiiea and leaat advantageouh for 
tbosa of tha enamy 

Now from what wa hava lald above It 
will be evident that whan an all big gun 
ahip maeta one that carrlea a mixed aim 
ament of big guna and guna of medium 
caliber aha will endeavor to place heraelf 
at •ufficlent diatance from the enemy to 
be oulalde of the armor piercing range of i 
Ita medlum'callber guna and within the . 
armor piercing rang* of bar own big guna 
She tan only do tbla however by pea 
■oialng a reaaonable auperloHty of ipoed 
and tbe greater her exceaa at speed the 
more completely wlU she be maater of | 
the position 

Applying tbeso facta to the ConnectI • 
rut Justice and Inflexible we ran 
see at once bow tompletely the all big , 
gnn blghapeed fighting ihlp of to^ay 
outclaaiea the big and medium gun mod ' 
erute speed batUeablp of the pre Dread ] 
nonght period The big gun ship le ‘ 
t Uali)i vulnerable only by tho penetration < 
of her wateillne or of the barbettes and 
turrets In which the IJInih guna are : 
mounted The greater part of the per , 
aonuel of tbe pre- Dreadnought battle 
vhlp on tha other hand Is stationed at 
he numerous guna of tha lerondary bat , 
ary when they are protected by lom j 
paratlvely light armor and even at tbe i 
Igbtlng range of five milts they would | 
be exposed to eompleta doitrurtlon by | 
ttie high explosive Ulnoti shells < 

Otrv Powra— flomparing the three I 
ships on the baaia of gun power wa find * 
that tha Connecticut carries four It i 
Inch 46-rallber guna aigbt S Inch 4S call 
her guna and twelve 7 Inch SO caliber 
guns the Jnatlce mounts four 11 Insh 
fio>eaJlbeT guns and ten 7 8 inch 4B caliber 
^eoN while the British Inflaxlbla* • 
nMHUita eight It Inch 45<allber guna but i 
no gecondur omaonent Now at a flipit 
ing rang# of fiva mass tha itlneh gnn 
of tho Conaoctlcut firing an 860 pound I 
•Ml at t TOO faat per aeobod valoolty can { 
psnatrafa 8 Inchaa of Kmny armor the | 
lldmli guit of the Jnstloe firing a 731 i 
pound aboil with a mnasia valoolty of I 
1,400 teat pair wemd, can paiutnto 7 j 
IbcMS of Knot artnar, and tfio It Indh < 
thfi of th* *Infi«UU«'‘ firtng on fiMk 
ponnd. bhan at MOD teM pat aeoMifi, at ‘ 
AM halno tka/m f*a 0 «io»rata 0 InehM \ 

idnqA tM amor of tha ‘<I0*> ' 

tm a tmum 
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to 4 laches at tba ends and that of tbe L 
'Jnatlce varies from 11 Inches to 6> t 
inebea at the ends It follows that the J 
vitals of both these ships would be quite 
aacure against the altsck of the Inflex 
Ible at this ranga although It would be 
possible foi her to penotrete both ships 
at each end of tbe waterline blnco the 
12 Inch guns of both iho (onnectiiut 
and tho Jnsileo are pioUited by from | 
10 to l.tj Inebea of ateel they should 
be pratUcully eafe against penetration 
On the other hand the Inflexible would 
not fare so well since her belt pi ole tion 
varies from 7 Inibea amldshlpe to 4 ' 
Inches at the ends and she would be . 
, theoretically penetrable by the guiia of 
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It should be borne In mind however 
that these figures of penetiatlon are 
worked out for Impact at r pht aagltt to 
no atmor At tbtse distant ranges the 
prolectlles would be falling at an angle 
of several degrees and theiefuie the re 
elating power of the armor on all three 
ahlpa would be lonslderably higher thau 
that mentioned above ' 

The ee ondir) armament tioth of the 
Connecticut and tho JuttI e uuldild 
die thi unarniored but tould uot pene- 
trate the armored purtlona of tbe In 
flexible wbcicta the luriets and 
caoomenti In w bleb tbla secondarv 
aimaineut Is mouniel lould be tom 
pictely destioyed by tbe Inflexible ■ 
guiie 1 bus for tbe 8 Inch of the | 
< onnecti ul to penetrate the 7 Inch | 
belt of the Inflexible they would have 
to be within S 401) yards of tbat ship, 
and the 7 in b battery woul I have I 
within 4 000 yards while the 7 6 Ibih 
gun of tho Juatl e would hava t 
I w II bln ''000 yards to effect penpliatlohi 
at normal Impact On the other band 
tbe blncb and ' In h aimir wblib pr> 

I tecta the smondary battery of tbe (on 
, nettliui and tbe >jlncb and 4 Inch | 

I aimor on the tuiiets and bases of the 
secondary battery of the Fienth ship 
would lie at tbe meicy of tbe Inflexl 
.Ues Itlmfa gum. 

In this ■uppoeltiilous engagement tt> 

I show the advantsgek of the Dread 
nought type of battleship over tbe typs] 
I with tbe mixed armxiiienl the Inflexl 
ble with an advantage if 0 U> 8 knots 
, of trial speed (It will be uudeistool of 
coursi that au engagement would never 
be fought at ticec maximum speeds) 
would elnt to plate herself at tbe raaxl 
mum effective range for her own guns 
whhh if the weather were clmr would 
probatly be not leas Ilian live miles Her 
higher spoed would give bor tbe eome ad 
vantage which the weather gage or 
Iwliidwnvd poslllun gave to the old fight I 
'Ing frigates m tbe days of Mil power and 
the smootbbore Her probable pitn of' 
attack would be lo asaume a position I 
somewhat ahead of the lending ship niid I 
thfu enneenirate tho whole ot her eight | 
j guns upon that vessel in tbe en loavor 
to cripple path ship in detail vnd It Is 
an Inlercetlng question whetbur this loa 
lenliallon of Ore on each ship in turn 
coupled with tbe viilni rablllty of the 
armored loelllona of tbe Beconriaxy bat- 
I tense an 1 the great exposure of 
I the crews of those batteries would 

I not go far to offset the lighter 
armcr prole tlon of tha Inflexible 
By taking akillfnl advantage of her 
Bupeilor Bleed anl If the gunnery on all 
(three ships w re equal it is conceivable 
that elo might win the flghb Should 
ebo b< g Xing tie worst of it on tho 
other hand hoi higher speed would leave 
her free to haw out of Ibe conflict when 
ever her ommandor saw lit I mm what 
I we hove sal I however It Is evident that 
ship for hbip Bhe would be mora than a 
i match for cither veMel alone and In a 
1 dual aha would probably close In to 6 000 
or 7100 yards and try to overwhsln 
the enemy quickly with her It Inch guna. 
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Thu Riilbir la ilwara Kiwi to ran.lra for mamliiatinn Uhumod aruclM 
nnmh^rtaof lluulr Intiraiu If Uio pholoimpha araahfins Uio artlclio 

alUniUou Anvptad Biiioln will be iiota (or u rvgulu a|itr>i rati* 

IDVOATlOVAl, TAira OV THl RUSSOV-niLtW 
OILUIUTIOV 

III vlow nr tbo roiifililunibls coat cxronding |1 000 
niii) of the lludaon l<'uUoa Celebration, the qneatlon 
luiM tx-en ralaed lu to whether any reaulta have been 
riHlIred or lOiihl poiialbly be reallxed that Juatlfy ho 
araat an oullay If by reaulta we arc to iinileratand 
any tangible i-otnmenlal mturna, It might be tllfllriilt 
to give a antlarnitory anawer although It rannot be 
doubted that iiiiiie boat of the Inn and that Inniitner- 
able army a bb h rntera to the phyalcal well being o( 
a holiday crowd nre more than aatlafled 

To tlioM of iig who are In the habit or luuklng be- 
low the aurraco of things and who ever bear In mind 
(be tranacendi Ml Importance nr the spiritual and moral 
over tbo merely material, It will be evident that the 
mure outlay upon the reoeiil testlval la or minor Im 
poranie compared with the valuable gain to New 
Yoi k ( Ity, (be Itudeon River district and to the coun 
try at large due to Ihe cloeo attenllon which that res- 
llval hoe directed (o certain Important oventa In tha 
history of (ho United Slaiua and the correcting of 
certain airlous hlalurlcal errors concerning them 

Tboa, in view or the rarreachlng Importance o( hla 
dlacovery. It wna well worth the coat and trouble ot 
the celcbrallnii to abollah once and tor nil the myth 
Icnl Hendrik ’ Hudson and have reatnrod to the page 
or hlainry the actual Henry nudaon tcngllshtnaii,” 
who Bulled In a Dutch ahlp hud under tin Diilch flag 
arit r signing the recently illscoverod conirad In which 
he la HO imuied and Ifaiia designated And It may be 
as well lust here to explain that the total absence of 
the Kngllsh ling from the elHlmriite srhemu of decora- 
tion was pnrrei My proper even In spite nf the fact 
Miht II i-elebrated the feat of a Drltlsh i IMxen For 
the dlstoviry of the rivi r wna niado onder the aus- 
plcis of a Dutch company and by a ahlp w hit It flew the 
blue white and nrniign Just aa that other gnat evtnt 
coininoniornli d by the cclebrutlan the inaoguratlon of 
Bleamahlp travel nos athleved by a voastl whbli flew 
Die Ainerit an flag Tec hub ally consldon d the exclusive 
use of the old Notlierlniid colors and of our national 
emblem was eorrm I and had (ho scheme of decora- 
tions been thrown open to Include the flags of all na 
tlons It would certninly have lost muih nf that dls- 
tinitlve iharncter which was one of Its successful fea 
(urea. Now that tho hlslnrlcal facta aa to the real 
name and natloiinllly of Hudson have been preoented 
In auth convincing form to tha world nt large. It la 
In he hotiml that the mistaken spelling of the name 
will be (Brnfully avoided In tha Interests of historical 
ai( iirscy 

Tlie other Important troth brought out by the recent 
festival Is the true relation of Terraxiano nnd Henry 
Hudaon to the discovery of the Hudson River The 
name of Hudson has been given to fbe river by prats 
tlcally universal mnsent beegtiM he was tho first 
navigator to make a tomplele mploratlon ot the river 
throughout Its navigiilile length and to leave behind 
him a carefuTrerord of what he oaw and did He did 
not himself claim nor us far as we know has anyone 
claluieil that hr waa the discoverer of New York Bay 
an honor wbtih we think shonld Tightly belong to 
trrraxxano The dncutntnt which gives the acoonnt ot 
Verrananos visit to Now York Bay leaves the Impres- 
sion that hla time waa spent In the bay and that the 
river he mentioned may have been the Narrows rei^ 
tain It Is that the fait that the water at the mouth of 
Um Hudson If he ever entered that stream was com 
plotely salt, and that (he tidal currants were oa atrong 


la OM dlMcthw gBtte tfiidt hgtt Ifaivg* 
Buto ovary raason So bsUdvo (hgtha whs at the woath, 
not of a river, but M an am et tha ssa. Yo r r at saMwaa 
a bold navigator, and bis lattsf to Pranoto tbo Pint, 
desortbing his vttyaga, proves bin to have beat a elosa 
obaervar and capahla of glvtag an entartalnlng da- 
aerlptlon of what ha aaw Tha gannlnanaas of the lat- 
ter, It Is true, has been attaekad, bnt tha lataat con- 
sensni ot opinion among tha hiatorical antborltlaa 
agreea to consider It aa gannlne. 

For theae reaaona It Is rather timely that the Itallana 
of thiB city ahonld hava recently erected a moanment 
to their fellow connttynan, which will aerve to eon- 
nect hla name with the famoni harbor into which h* 
■ailed In lEt4 

■roivnoB SOT ssToiuries 

Wa have received ao many reqaeats tor Information 
about Ihe widely diaetuaed Uetvflla-MaoAlplna im- 
provement In the marina ateam turbine, and ao many 
exaggerated statemento have appeared In the public 
proaa aa to the “revolationary** character of this da- 
vice, that we hasten to say tha Improvement la In no 
aenao rovolntlonary but to rather one Important step 
In tha evolution of tha ideal marine turbine drive 
Hitherto tha propeller hoa bean placed on the asme 
shaft aa tha rotor or rotating portion of the turbine. 
In the devtc* which Wegttnghouaa has built for Kel- 
vllle an4 MacAlpIne the propeller wonid be placed on a 
oeporate ihaft from the turbine nnd a redaction gear 
of five to one Interpoaed between the ihafta, thereby 
reducing tha apeed ot tha propaller to one-flfth that of 
(he turbine 

Why la this Improvemont, mppoolng that In actual 
test at Boa tt provea to be as efficient ss in the expert 
mental lusts ot such great ImportanceT Why ahonld 
not tha turbine and prupellur be upon the same shaft* 
Why should it be desirable to run ono at a much 
higher apoed than (he other* The answer Is that the 
ateam turbine shows Its best economy consumes the 
least coal pi*' hoTSopower when It la run at high 
speed whereas the propaller shows Its beat economy 
when It la run at a relatively low apoed ot revolution 
This is true bolh of highspeed transatlantic steamahlpa 
and slow-speed cargo boats The propellers ot the "Kai 
nor Wilhelm II,*’ running at a speed ot 8S to 90 revolu- 
tions per minute show a propeltor effirlrniey of from 
00 to 01 per cent The propellers of the “Tiusttantn,'* 
running on her trial trip at IgO revolutions per mtn 
uto showed a propeller efficiency of only 48 per cent 
Had tho ' I,uelfanla'’ used larger propellers rnnnlng 
nt lower speed the apeed ot the turbine would have 
been too low for effleieniy and results at the turbine 
end of tho shaft would have been Alaaatroni. On tho 
other hand had tnrblnes been used on the ’‘LualUnla” 
running at the high speed which gives a maximum tnr- 
bine efficiency tho propeBor efficiency would have been 
oven leas than tho low figure of 48 per cent The only 
way out of the lUlumma was to use the present apoed 
of ISO revolutions which Is too low for tho best tur- 
bine results Slid loo high for the beat propeller resulla 

Now, what Melville and hla eoadjntnrs have done la 
to design a gear which to strong enough and runs 
with aafflclunt sweetnosa to tranamlt the great horse- 
power of a modern steam tnrhlne without canalng ex- 
cessive loss by friction When Do Laval Introduced 
the first practical steam turbine some fifteen years 
ago, he aolved the problem by Introducing a long hell 
cal gear which redneed the speed from tho aeveral 
thniiaand revolntions per mtnnto ot the turbine to tbo 
working speed which was required on the power shaft. 
Apimrcntly what has been done In tbo now device la 
to mnatur the difficult problem of providing a hellcat 
gear with a certain power of antomntic sclf-adjuit- 
ment which will enable It to tranamlt sovcral thou- 
sand horse-power without serious wear or heavy loss 
through friillon 

Henccfoiih If the imar shows good results In senr 
Ice nt sea tt will be possible to aecnre the same horse- 
power with amaller turMnes running at blgb apeed, 
and to design tbo propeller witfa strict reference to the 
alae and speed of the ship and the securing ot a maxi- 
mum elfoctlvo throat Rconomy will thus he ettocted 
at both ende of tho shaft, the engtse room wttl be- 
come nnaller, engine welghU leas, and the space and 
weight thus saved eon he pot Into cargo sad passsn- 
gar apace, or. In a wtrahlp, Into heavtor armoiaent and. 
better pretoctloa. 

Tn BOR Tovnm vatal einr. 

In a cerUIn respaet trig gnna ara Ilka big hattladhlpt. 
At tha time they ara haiag hunt. It would aeam that 
the limit of aiaa end noga bad bean reached, aa la- 
deed they have, tor the time being. *nie progress 
toward Improvemaot la eo rapid, however. In thsae 
days, that hardly hag OM ooosrtniotloB reached Ita 
anppooed Ihnlk hetor* work la begua on aaolhor, Ug- 
ger and bettor A good Bhutrattoa of thto fact la bad 
In the making ot the largaat and moot powattal 
naval weapon In the world, namdy^ onr new naval 
14-lnoh breech-loading gqa, Tbli powntui vrMOoa U 
nearing completloa. Md aUl be detlvared to the Kavy 


‘’Arkh«aB< Um to gikntoot ¥ ' 

st an eMtome battle range ot ftM y«id4 Thg lUigtot 
naaa ot tha armor piatw ea the MtUk hatystiOT 
’’lliaadiieaght*' add her aueeasaora In tUr 
to 11 incEaa at the mozbaam ThU thlaknosb 
to hatng uiad on the new Amartcan wOrOUpa a^ 
wider oooitmotton. Up to the ttmo of th* eoMtoDfr 
Uon of the 14-inab gnn. the new Amarloan It-taeh guh, 
with. Its penetration ot 11 laobea of Krnpp araMr at 
9,000 yardi, vraa oar most povrerfnl gun Bat that H 
haa haea giaatly aarpaaaed by tha aaw pMoe to tkowa 
by the tOlIovrlag flgnna 

The new 14-tnoh gon weight nearly 04 toai, or 10 
toaa mere than the IMnch rlfiaa hnllt tor tha hattop- 


■htpa “North Dakota” and “Delavrare.” Ita toM 
Icn^ Is SSH fesL The capacity the powdsT 
ebsmber is 19,848 oobio lachea, and tt vrlll rsqolra 
889 pounds of smohaless povrder to hurl the pro- 
jectile ot 1400 pmrada After this hags shsU to 
fired. It will travel a dlstanco of 641 inches within 
the bore of the gnn, and after leaving the mnsste U it 
good tor a Sfi-mlle flight The range at whtoV-WWoMI 
he fired in actual battle however would be about 9,000 
yards, or five mliss. The range ot naval hotUsa haa 
treUed since the Bpaatsb-American. wsr, at whloh Ume 
3 000 yards wsa the sathnatod range for a naval ooa- 
fllot, the guns being built aceerdlagly But now to out- 
range the “enemy” It bos become aeeeonry to bnlld 
all American naval guns with a range et five mllaa ' 
The shell will leave the mussle of tha 14-lnch gnu 
at tha rata of 1600 Ihet per aeooiid, and lU muaffia 
energy will be 05 006 toot tons. Thia la 11000 more 
foot torn energy than that dsatgned for the latest l|l- 
Inoh weapon. So great la the penetrative power Of 
thto rifle that, when tired with a toll charge, the prto- 
Jeetlle will penetrate 82 7 Inrhee of the heat Bmpp 
atoel armor plate at the muatle, and at the range •( 
9 000 yards would pass right through a ploce of ormer 
13 Inezes In tbleknsaa 


TBl IBOOSD nMRTi Of OITIUI ABB WIUVB 
VXIBBT 

Almost simultaneously in Oerntony and In America 
Mnasni Orville and Wilbur Wright mode two new ree- 
erds nf an entirely different kind on the seomd and 
fenrth Instant Tbo tint record waa mode by Orville 
Wright at Potsdam Oermany on October Snd tfe 
first tank Crown Prince Frederick William on a flight 
of 10 ralnntos* dnratlen at abont 4 30 In the aftoi^ 
'noon Daring this flight the machine was driven to 
an altitude of about sixty feet The Crown Prince 
was greatly pleased and be urged Mr Wright to go 
higher Boon after alighting Orville Wright started 
out again by himself and tor fifteen mlnntos he kept 
steadily mounting In clrcloe until the areoplane wna 
a tiny speck In (he shy After reaching the maxtanma 
height, which he estimated was abeul 600 meMn 
(1637 feet) he started In a swift descent The ma- 
chine came down at a terrific rate and finally allgbUd 
safely about five minutes after It started the descant 
Orvlllo Wright sold that the vlaw be obtained waa 
very similar to that ha hod when on boan' the 
Zeppelin airship, except that objects seemed nnaller 
on arepant of bis greater height Tho height roaehed 
was not Bcmirately measured, but from Wilbur 
Wright’s statement to our editor that his aeropUne, 
it sent npward at Its beet speed, would probably asosnd 
at the rate of three feat a second, tt seems prohabla 
that Orvllla attained even a greater height than ha 
believes himself to have reached. 

Tho Bocond rocord to that of Wilbur Wright whloh 
was made about 10 A M. on tha morning of Oetob#r 
4th, when he started from OovaTMrto Ulaad and ftow 
over the inters of Vew York Bay and abovn the NwUi 
River to h point oppoalto Ovantto TimilK OIrelIng 
around tha Brltlah erulaar “lafiaxtble,” ha made t^a 
retarn trip eloaa to tha Jeney aheto. at an olfvatton 
of only about sevanty-fiva toat On the upward JouviMy 
he flew at a hel|(ht of aoma two hundr^ toat whofa 
ha axparienced oonaManbla dIflMty from the addtoa 
and gusto ot wind proB u cad by the akyaerapaia In t^ 
lower part of tho dty A nottbaaat wind of ahotit 
twelvo mllea an hour vMoeltr vraa htovrtgg. Oa tho 
return trip, the daring avtotor kept on tha other ^ 
of tho rivpr. and at a low Olovatton In order to avoid 
thoM guata ’the entira Joagney waa made to W ttto- 
ntea and 88 aacoads tha dtstoaoa batog about tm 
mllaa. Thto flight waa not offlotol. and Hr Srtpht 
expected to roptat it tn the aftornoon Tho 
coadltloas wan Meal at 4 P tf., hot tost aa ffSpy 
about to start a oyllnder blew off the atotor. and 4M»- 
tlvaly put the machine out of eommliaton, Ag llr 
Onrttoa had left the dty to* smtog bstota gfUtt , 
tag taado g ahort dredar dlght of a ffiaartor stAttItoi 
toara was ao more flying la oomtaottoB'WIto thA Wft ' 
soD-Pidtoa Oslabrauoa. Mr Wriflhthaoigtrogdrhiiiiiid 
to toaeh two Itontnaato to fly Oa BstofMUR alfto 
ptaa. 
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^ MMl mmIMM* br tlM «I«iitrto fnnuwe U makltiK 
it ti« «rMNnt Uqs tbm u« In opai^ 
nOan'nboat » tonnofn of Um tiMtrlc typn, nameir, 
1» pe Um BMnlt •rntm, 14 of the KJalUnp, 10 ot iha 
.«.t thofUM nnmbw ot tbo RoacbllnK-Roden* 
taMMor nd Qlrol. Qw othor twantr-oovan fornacaa 
bafnt ot al«M ottar oatama. 

BodiV Uta Qndaon-Fnlton Oalebradon week, the In- 
taAomigk llapld Trnnalt Company of thie city car- 
rtad ta tie ooarae of one day t.tOO.OM peraons wlthont 
DOotdMita, bloeka, or otkar detriment to tti aerrlce 
TlM tnOo waa about aqually diTlded between tba ele- 
Tatad roada and tbe-anbway Ooaalderlns the nrowded 
condition, thia la a tmly mareeloaB feat of city trana- 
portathm 

.At laat tbo iUontIo haa been croaaed by a ateam 
ablp at a apeed ot OTor S6 knota an bour the “Manre- 
tanla** on bar laat trip to tbe wettward harlna cov- 
arad the eonrae fmn land to land In 4 daya, 10 bourn, 
and B1 mlnntan. at an average of M 06 knota, reduc- 
ing bar laat record trip to tbe weatward by 44 mlnutaa 
Altbongb Aa did not reach her bigbeat prevlona da^a 
mn, aba maintained a ateady high apeed on every day 
ibrongbout tbe conraa 

Ibo aaontbly loport ot tba Acting Chairman of the 
Panama Canal to the Becretary ot War dated Septem 
bar 16th, atataa that during tbe menlh of Auguat the 
total amount of excavation done on the Panama Canal 
waa 1766,176 eublo yarda, the average rainfall being 
6 17 Incbea. Prom now on tbare may be a diminution 
In tbo totala of exoavatlon, due to tba fact that por- 
tlona ot the canal bava been flnlahed and that aa the 
excavation grown deeper, the number of ahovele that 
oaa he employed will he rednood 

The taata which are about to bo made of the now 
army 14 Inch gim at Bandy Hook will be followed with 
rloeo tntereat, for npon the aunceaa of tbia gun will 
depend the character of the future armament of nur 
aea-coaat defenaea. The new piece weighs iibout the 
same aa the preaent 12 Inch gun but Area a heavier 
proieetlla with lower velocity and a greater curve of 
trajectory Itl great advantage la that It can Are 260 
to 800 rounds without serious erosion oa compared 
with the limit of 80 to 86 rounds for the IMnch gun 

The Beth Irou Works are to he congratniated on 
the remarkable speed made by the new torpedo-boat 
destroyer ‘Reid" during her standardlaatlon trials on 
the Rocbland mils course, when she reoebod a maxi- 
mum speed for one mile of S4 66 knots. This la about 
a knot foater than Uie apeed, which waa Use It a rec- 
ord for a torpedo-boat deatroyer ot the "Fluaaer ' 
which made over 331^ knota Tbe moan ot the high- 
speed runa of tbe 'Reid" waa 81 76 knots which la an 
eighth of a knot better then the average of tbe "Flui- 
aer" The abaft horsepower waa 16,000 

The Japanese armored cruiser "Ibnkl” wblcb la 
oqntppeA with the Curtis revcnrible turbine bnllt by 
tbe Fore River Company boa recently undergone anc- 
oesafnl aleamlng trlsli In Japan In tbs alx-hour trial 
under full power, tba steam chest preoaura was 239 
pounds, and tba oxbanat shell vacuum waa 26 7 Incbea. 
At 260 6 revolDtlona per minute tbe brake borae-power 
waa 27,142, and the water rate per brake horaa-power 
waa 16 03, corrected to contract eondltlono. It waa 13 88 
peundi. The "ibakl" carries four IB-lnch and eight 8- 
Inob guns 

The oonanWnt aagUaar appointed by the dty to 
pass on the plana sod safety of the new Manhattan 
Bnapenalon Bridge Mr Ralph Modjaakl boa found 
everything to be aatiafactory Tba main tower foun 
datlona are good and anlBolant, and allhougb the foun 
datloB ot tba anchoragea conld have been Improved by 
driving Inclined plies, tbe fact that careful observa 
tlon for the past sixty daya failed to reveal any appre- 
dabto movement leads him to consider that the foun 
datlona are aafa and anAlclenL Tbe structure haa been 
MrefttUy dealgned apd well bnllt and will be amply 
strong to carry the beavlest tralBo, aa well as any 
reasonable addition In tbe weight of properly regulated 
tradlo that It may have to carry for many years to 
Soma. 

Onood tka sMst Important woriu connaotsd with tba 
d^ma Canal la tba aplUway in tbe middle of the 
Qrtnn Dam for regulating tba height of the water in 
the taka, ponally It la preferred to locate tbe qilU 
way in a pealtlon mora or teas remote from tbe dam, 
but in tba present case the axlatenca at tba center 
of tba alta of tba dam ot a blU, which provided a 
rwA nrfaog at about aaa teral, proved tba deciding 
factwr, gad lad to tba abaloa of the preaent alu Tba 
«tUwv eoaatata of a emawta dam, whoaa craat la 
to be bnllt aw Dm am ot a with ita face eoavax 
to tba taka Tbo miaatr will be at Mt above aea 
lavsL Ab«v« tbia, and -»laead batwaan thirteen con- 
mbt ptom bnllt at tba gnsi of iha dgm. wtU ba four- 
fata*. wbMO toM, whan lhay fm aloaad. wiu ba 
fMt abm aik Imi. Hi ag* f wiag wffl givn abao- 
,.}aM <amtr^ddt]m.lri*,l*f*l p>4af aft f gp ni i i i oo*- 


CLCCTKICITY 

Tko Fommaatar-Oenerai ot the United Kingdom haa 
osonrad tor the government telegraphic aystem all the 
Marconi wirelem telegraph atatloni In the British 
laleo. 

A now oomhlnsd eletlrie lamp and shaving mirror 
has been prodneed, In which the rnAector can be ar- 
ranged to throw the light only upon the face below 
the eyes, no light Mling upon the mirror or the eyes. 

The BilUih Antarctic expedition now In coiirse of 
preparation will carry wlrelean telegraphic eqnipment 
BUfflclent to enable mesaagea to be aent to New Zealand 
from the ship and from aUllona eslabllshod at bases 
of auppllea on land or Ice 

Tha BohU crown steel works at Blatona in the 
Ural district have acLured the right u manufatture 
steel electrically by a process owned by a Cerman 
company and using Induction fumacM An electric 
plant will be Immediately Installed by the blemena- 
Halake Company, and tha product will be marketed 
direct ly 

The alaotrlAad suburban aystem of the New South 
Wales State Tramways at Sydney, N S. W , showed a 
proAt of 1367 000 tot tbe year ending Jnne 30tb 1908, 
after paying all working expenses and Interest on 
(apllal oa coniparod with a net loss of 815,600 a year 
for tha steam lines owned by the State This encour- 
agtng result will prohably cauae extensive olet.trlAca 
tion In Victoria and other adjoining Statoa 

ns Oommonwaalth Edison Company of Chicago has 
been most aucoeaaful with Ita plan of Introducing elec- 
tric Aatlrana Ten thonaand 6 pound Irona were dia 
trlbuted up to March last on loon for six months with 
out charge At the end of that period the used Irons 
wore offered for sole at a reilured rate to the noors 
most ot whom were only too glad to retain (he Irona 
at 80 low a pri<« while the demand for used Irnna 
returned has been greater than tho comiuiny lan 
supply 

n is reported that a large wireless telegraph aud 
tolophona atntlon Is to be erected ot the Omaha ahopa 
of the Union Paclffc Railroad where Dr Frederick 
H Mllleiier will tondiirt wirelens telegraph and tele- 
phone exporlmenls. Dr MIHener hopes to develop wire- 
less telephony to su<h an extent os to {lerniit mllntad 
offkiala to keep In touch with trains and thus govern 
their movements from sixty to one hundred miles from 
Omaha If tho system la developed ns bo expecU It 
wilt be possible for passengers on moving (ruins to 
carry on telephonic conversoilon within a mdliia of 
me hundred miles of Omaha 

The rapid progress ot aviation has caused sttentlnn 
to he drawn from a new direction (o the dangers of 
atmospheric electricity In an article In the Ktektro- 
technlsche Zeltscbrifi Mr L Zelinder dlstusnes the 
danger to balloons and aeroplanes ot electrical die 
turbonccs and the m>tboda ot avoiding dlBaitroua 
effacta He points out that tho eledrical oondltlonv 
of the air am subject to groat variations during thun 
der storms and that tbo atmospheric charges may 
change suddenly In sign In clear weatfaor an ordinary 
l-alloon without metal parts la not exposed to any 
danger so long as It Aoals In Ihe air but in tho mod 
em dirigibles much of the framework innaUts of con 
ducting materials, which add to the danger Also a 
lalloon may be charged with eleiirhlly and a spark 
produced when contact with the ground Is mado, set 
ting Are to tbe gas 

Aa ordlnoooe waa Introduced at a meeting of the Clly 
Council of Chicago making It coiiipulsory for all rail- 
roads operating within eight miles of the city hall In 
use electricity on their lines In place of steam Them 
Is every prospect that this ordinance will be paseud 
as there appears to be considerable popular agitation 
In favor of It The ordinance requlroe that within a 
year after Its pasaage and publication all railroads 
ohall submit plana to tha Commissioner of Public 
Works, and within six months after the plans and 
■peclAcatloiu have been approved they shall com 
mence to electrify their roods If this nrdlnanis is 
paved it will result In abating the smoke nulunco In 
Chicago to a large degree 

Tbe long lead In bydromleotrlc work maintained by 
the PadAn coast, which, with exceptional natural ad 
vantages, was early In the Aeld Is Illustrated by tha 
new power plant of the aceat 'Weatsm Power Company 
at Big Bend on the realhep River, Cal tho electrical 
ettulpment of which la described In tho Ploctncal 
World The penstocka are tho largest over built for 
SO great a bead, tha turbines themselves are of record 
siss, 18,000 borseiKrwer per unit, and ore operated by 
what U cartahily a record head of water for any tur- 
bines. 686 feat Tba traoafnrmers also are of recor' 
Bias, being tbrewphaaa units of 10 000 kilowatts ca^ 
pootty. with 100,000 volte on tbs high tension side 
Anothar big plant dawn'Ibed In the same tssoe Is that 
0( Ui* Omnd RapMs-Muskegon Power Company which 
hi mterkaMo for Its high voltage generation, 110,000 
volte JMng the highest yet attempted a* well M (or 
ft* slimUeUy ^ Ite anugsmant 


SCIENCE. 

Or. F A. Cook has dot Ided to submit to American 
snlentlAc and geographic organizations duplicates of 
the proofs whl< h are at the University of Copenhagen 
A simultaneous aunouncnneiit Is to be made In Den 
mark and this couutry as to whether he had furnlabed 
adequate proof that he had rernhod the North Pole 

Ten grammes or about one-third of an ounce of ra 
dium chloride oqulvaUnt to one graiiinie of pure ra- 
dium, Is tbe total output for eighteen months ot the 
Jooihlmsthal mines Atli r tho hospllnU and sclen 
llAi InslItutloUB ha^e 1 «h*ii Hiipplled tho remaloder 
will he offered (or obIr at $75 (Hit) a graiume or 161^ 
grains 

Analysis of the natural gas coming from the Can 
LOBUR wells which Is used for healing purimses, was 
made hy M Meuschen as to the gas from the Blhl 
Kyhat territory He Ands the following composition 
In per cent Metliane 54 80 hydrogen 13 68 snlur 
Hied carbides 1 20 nitrogen, 20 42 nxvgrn 7 car- 


In a recent lane of the Astrophyslcal Jnurnsl Mr 
Walter 8 Adams of tbe Mount Wllnon Observatory 
station Bunimailzos tho results ot n study of the Mount 
Wilson photographs of sun spot spectra A discussion 
of the various cIcmeiitH whose Ilnna are slrengthened 
or weakened In the spot spectrum Indicates Ihnt the 
chnngns observed mny be Ust nccountnd for on the 
basis of n reduced temperaturo In spots A detailed 
study of the spictrum of Iron furnishes especially 
strong evldeme In this direction and the wenkinlng 
of the enbanred lines In the spot spectrum Is also 
most simply espHIncd on tho same basis Thn pres- 
ence of the sperlrn of titanium oxide nisgpesluni lijr 
drlde and calilum hydride Is sufficient to aiconnt for 
the gn-ater iwrt of Ihc unknown fluting and band lines 
appearing In the spot Bpo<(rHm The disnivery of the 
existence of a msgurtlc field In sunspots by Mr Halo 
provides a readv and sufllflent explaiislinn tor the 
widening of Inrge niimliers uf lines In the spot spec 
tnim for wblili thin Is no murki-d change of Inlen 

illy 

An apparatus for making enlarged troctiigs of sound- 
waves froiii a tyllndrlcal giupnuplionn rn ord the 
magnlfliallon ranging from 170 to 2 50fl times was 
described hy K Prodor Hall hrrore the Hrltlsh Asso- 
clutlon In Ihe soundwaves two elenienls are dis- 
tinguished impulse nnd resonance whhh sre lllua- 
Iratiil by waviB from Ihc tnrticl, violin hiigle etc 
Vocal wayes are found In groups regularly repealed 
Bach group contains a single Impnlse from the vmnl 
cords tugolher with onu or more sets of resonnnee 
waves produced by vlhrallons nf the sir tn Ibe vim si 
tubes Pilch Is determined by the number of ImpiilHes 
per second -1 e by the numljer ot w avo groups — and 
Is not affected by the ibnrnctcr of the wnves within 
Ihe groups Tho vowel quality nf vocal sounds Is not 
peicsptlhly faffected by the number or fnrin nf the 
rc-Konsnee waves hut Ih dependent upon llielr [cerlcsl 
telly Tlin rata of Ihi' 11-80110100 waves mny Is- cnliu 
Ittlcd from the Imigth of Ihe nlrtulws upward from tho 
vninlcairds I he i ah ulallon shows fur example that 
the sounds »i u np all enntaln a resoiiancn wave 
whose period Is shout 530 The menn rnles toiind frewu 


for n 635 fni »p 680 The observed rnto for Ihe sonncl 
of a In till wonl grenl Is 420 and for the sound of 
a In 'msl "70 waves per soeond 

Mr Durand, Ttnliod States rensiis DIrnetor has 
made an apiieal to fanners nil ocer tho country to 
neslst him In sciurlng nn urnte ngrtiullural returns 
nt ihs cum lag lonsuB lie iiusis I hat farmers will 
keep or provldo some sort of wriilcii roconl of their 
niieralloiis during tho year lOiiO li person In 

charge of a fiirm will be asked to snti the lu la'sgn 
Slid value of Ills farm— that Is the nerenge iinil value 
of tlio land kept and lulticateil by him Ihi ares of 
land In hin farm i-ovcrod with wocstlnnd and flnnlly 
Hist Wblili Is iillll/cd for speclfleit fanii piinmees tho 
eereege qimiitlty pioduced nnd value nf each crop In 
eluding grains, h ly vegelablos fruits cotton tobnccii 
etc, raised on the farm In 1909, tbo number and 
value of nil dnmoslli nnlnialn poultry aud swarins of 
bees on the farm nn April 16th 1910 Hi will nlso 
be asked to state the number and kind of nnluinls 
eold during loot and the receipts from such snles the 
number piirrhnsed and the amount paid tbi refer iiul 
also tbo number slanghtereil for food and I be cable 
of such animals Tho census act provides that the In 
formalloi shall l>e used only for statistical purposes 
for wbici It Is supplteil No publliotlon sliail Iw 
made by tho Census Office whereby Ih# clstn tiiriilshnl 
by SI y particular eslabllshmeut ran be lilitillllul nor 
abaci 'he Director of the Censua permit aii\ nni nilur 
than tho sworn employees of tbe Census Offli e to i v 
amine the Indlvldusl reports Furthermore Ihi In 
formation reported on the agricultural sibedule -clll 
not be need as a basis of taxation or be commiiniia'cd 
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Thr ar LI^bM Air CarWa MasMe 

!■ tba >r iBr—ra of Uut NhiB, 

Ihf laik of HtHiia ntiiMlIo* for iubu; dUoamB of 
tbs iklii hu (suKil n dlllient sssrih for now rtme 
dies more efflrlpnt or loss dlsssreeabls than those in 
(ommon use An tiooh In denuatolosy was m irked 
by the lutiodurtlon of Hoentsen rays whlih exert a 
curative artlon In many cases of eiaeiua attended 
with profuse exudation and Intense Itching In 
psoriasis and In many fungoos diseases of the skin 
end hair Cathode rays hare pi oven beneflclal In 
numerous cases ol lupus and cjulte recently mallg 
I ant tumors of the skin have been cured by these rays 

But In many tascs Ircaimint with rays failed to 
effect a definite c ire and the experiments with other 
physical and chemical agencies were rubumed An 
Americ an physic Ian tried liquid air and carbon dioxide 
and obtained more or less aucieaa In cases of tnberou 
lous abscesses moles pimples and superficial cancer 
of the skin The method of treatment Is as follows 
Cotton wool wound tightly on the end ol a rod Is 
dipped Into the double-walled glass flask of liquid air 
and then pressed lightly on the affc ted pait ol the 
skin The skin Ireexcs and becomes Inflamed and In 
from in to ( days the moibid giowth sloughs off 

But liquid air Is expenkivc and It also acta too ener 
gitlcnlly Au equally tO lent but cheaper and more 
manageable agont Is arbon dioxide which was first 
employed tor this purpose by Pusey hrora the steel 
cylinder which contains liquefied carbon dioxide the 
vapor is allowed to escape Into a glasa tube Here It 
condenses Into snow which Is compreiaed by s piston 
Into B hard mass This can be trimmed to the else 
aud iliape of the morbid growth to which It Is to ha 
applied and thus the freerlng of the surrounding 
healthy skin an be avoided 

The temperatuie of c arbon dioxide snow Is 1 iO deg 
f while that of liquid air Is about - 290 dog F 
The snow la cold enough however to free/e the ikln 
li to a hard white mass In a few minntee Too long 
an application may cause necrcsls or death of the 
underlying tlasuce The skin subsequentlv becomes 
■lightly Inflamed and a blister similar to that caused 
hy ■ burn Is produced In kencral freeyli g snd burn 
ing produce similar effccis on the skin In two or 
three weeks the part thrt has been fro^n falls off 
as s scab revealing skin of quite nonnal appoarance 
or marked by a slight scar The ai plication of this 
remedy le not attended with great pain lu the treat 
ment of facial blqinlshes especial care muet be taken 
not to freexe the skin tuc dttily Ihe field of applies 
tion of carbon dloxlle snow Is extensive Hitherto 
good results have laen obtulucd chiefly In cases of 
lupus hut small tumois callosities moles pimples 
etc have also been treated with auccesi — Ur Berg 
rath In Die Umscbau 


many lu the 
first photo 
graph a cy 
cllsl la shown 
traveling out 
side a globu 
lar cage on 


dInary bicyc le 
wheel of iH 
Inchea diam 
eter and that 
of the globe 
la ten times as 


SctontHio Amsrteftiv 

weight ooBStaallff dniwg him fimra tho ilopo In froBt 
ns well as bnekward In other words be mtut not 
only keep his baUnoa right and latt but also forward 
nnd bsi kward The latter feat he aooompllahes by sc 
celerating or retarding hla bicycle 
Tbs other photograph ahowa two men Inside the cage 
They rotate tbs globs through the frictional oontaot of 
their wheels with tbs globe 

m miT noToeain or saukti oout 

The accompanying photographt of Halley ■ comet 
were printed from negattvee made with the Terfcae 
two-foot reflector by Mr Oliver J Lee on the nights of 
Septsmbsr i4th and September Hth aotronomiosl or 


a this photefra^ of Haile7*a eoMt the amm 
Indlcato the posiUoa of the eeart At pres- 
ent the eoBMt eaa be seen oalp tbraa^ 
a powsrM teleaeeps 


OcioUl l4 



TKi mar raoToouTH or kalut ■ com 

on tbs early mornings of September 25th nnd 27th 
civil The photographs are bets published by petmla 
Sion of the director of the Terkee Observatory editor 
of the Astrophyslc al touroal In the October number of 
which magoxlne tbeee plcturea are appearing together 
with photograpbe taken on other dalee On Septem 
her 24Ui the exposure was from 18b 12m to 16h 42in 
central standard time on September 2eth from 14b 
47m to I'h 47m contral standard time The arrows 


showa oa Sm osfftaal pUta an about tweatrdivo 
tbounad Umn u fUut a* a Ma t hn a galtado star, Iba 
limit of iiakad<traviaibiUty Tba comata motion la tha 
ikr at tbia tlma la oompacatlvalr alight and wlO ba 
very much greater later The eomat was retrograd- 
log or going westward at this time as seen from tho 
eaitb (to whoae motion tbli ratrogresskm wu wfaoHp 
due) baying ceased lU eastward motion a tew days 
betorOi 

Tbs oomet bos been mirromstrleally obaorrsd on lev- 
sral al|^ with the forty Inch Terkee tdetoope br 
Proftk Bnraham qnd Barnard On the 2«tb It was 
estimated by Prof Barnard to be of magnitude 14 or 
14 S with a diameter measured as 10 sec, but without 
definite boundary The praeenoe of strong moontigbt 
Is likely to prevent the obeervation of the comot either 
visually or pbotographtcally for several nights after 
September 27th 

A Riga aea**! t AertaA WavIgartoB la Vraaee. 

It Is dua \o tbs snsrgatlc efloits of rommsnder 
Bocher who bos ■urosodsd hi enlisting tbs saslstsncs 
of a cofflffltttss tbs members of wbwh are sU wMI 
known In tbs sclsntlflo world that a spec lal high school 
of serial navigation boa been organlaad In Francs on 
the tollowtng basis 

1 All former stndents of tba polyterhnlesl schools, 
the schools of brtdgM and highways snd mining an 
gtneering and of naval oonstmctlon will be admitted 
as a matter of conrae Qraduates of soienco (In gen 
eral physics snd msehaiilcai) will be admitted npon 
paving enamlnatlon In tba drawing of macblnea 
Other placea wlU be awarded upon open competition 

2 The oonne of Instmctlon cnmpiisea one schel 
natlcyoar 

3 The principal rouTues of Instruction will be In 
all branrbM of aertal navlgatlun aarostatlea and avia 
tion and about motors especially gas moton Tbs 
annual Iscturee about the various topics are arranged 
in such a way that the students will ba kept posted 
about all evolutions In aerial navigation and of tbo 
sctsucss relating to it 

4 tndspandent of thssa conrtes of tnstruotion the 
studentf will have to exeents practleal work relative to 
aerial navigation and to motors 

5 To students who have completed til the conrsso 
as well aa the tocbnlcal work and have successfully 
lassed tbs examinations the diploma of engineer of 
aerial navigation shall be awarded 

9 Besides the regular stndents any person may at 
tend one or several ronrset without however particl 
patlng In the technical work and wtthont being entitled 
to examinations or to tbs award of the diploma 

7 1 be tuition foe for regular atndonts is $300 The 
feet for other persons vary according to tbo numbor 
nnd the Importance of the courses which they dvirs 
to attend 

It seems only logical that France baying been the 
first country to promote aerial navigation shall also 
be the first 
one to organ 
In a higher 
course of In 
■traction I n 


ferencs Is con 
■oquently 280 w 
sx 2796 or 
roughly k8U 
Inches. 1 he 
globe Is ro- 
tated hy tho 
friction of 



Rent an a 
canal Intaks 
and haadgatss 
about 8 200 
feet below tho 
preeent Intake 


EPUgrar A UKABBAm BUTSU TUOK VBIUB ATTAom "ff*— 

k eunoLAi 0AM ito txdia n biamitib n nmwMAXxt lOTAnii at 
B lOH iim IT A> OBBIXABT BlOnUl 


top Every mli iilo It mokes 30 revointlons or 1 800 
la one hour Any p lut of the equator travels ■ path 
■quel to l>80 times I sou In one hour or 1 684 000 Inchea 
1 684 000 

As ons mile Is 61 160 inches It means that 

62 860 

e 26 miles ere covered In ons hour Tbs cyclist mnst 
bo Very carefnl to keep in the neater et the path By 
tar tbo gnatoet dlflleuity Hot In tbo iKt that Us 


larged and tba ftara shown ora setually very faint watt axolteni. and tbero win bo tbrao tOOMdlOVmtt 


none of then vUriblo to tbs naked eyo Tbs Mgbtsst 


L transmIsaloB line M milaS tang to 


■tar In the Bald at tbs left of tbo oomet on eaob day, Moatretl win be oemtniated, with tnjufHiasr snb- 
liof msgaltudslf or about tan tbnso fainter tbss the and distrlbatlen Retain tera Tho piviM 


a with tbo naked sya with- dev«l6B|Hgli an sapoettg 


t a to h acopo og a elaar algbt. The fUatafit gtan 
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Seiantillc AnMrlcaii 



Tha UttU town of Wlokftird Rlioda lalurf U Um 
1|0BM at n moat Important tad aueraaatul Bah culture 
itatlon. Here la altnatad a bauhery ttwt haa demon 
atamtad the poaalbUltr of aartav the lobatar from the 
fhta of aliaolnw mUamiiiation The eonaeiratloD of 


eaojF that la dayonred with equal impartlaUty by the 
pleWbn barring and the ariitoeratlo blurBab For a 
time the minute traaalncent creature bom with a 
Toraotoua appetite ekea out a prerarioua ailatance on 
the mlcroacoplo orgaatama of the aea together with 
hondrada of Ita brothen and alatera bom at the aame 
time, iia In our own world ao it la in the lobater 


In the twilight and being moat actlre after dark Hia 
natural home la la the crar ka and iiwvlcea of the moat 
rorky ahoree and he aeldom ventnrea forth aseept 
In anarch of food which la dragged hack to hla rw 
treat The etronger the light the more rautloua he 
becomea and the daintleet moreel of i hopped dam — 
bla farorlte diah— will not tempt him Into the Ught 



Ojriigden In whioh ladiTidnal Miaton are eonifaied Drying a It-lbot kbater bag after It bu bean waahai. 

for ofaaerratlon 


thli favorite cruetacean baa bten a perplexing pmb 
lem for many yeara both In America and Curope 
Ehren lapan haa retenlly taken a keen lnter<at In the 
anhlert Until the Uat few yoara the moat earneat 
efforta to propagate lobatem aitlflrlally havt failed to 
oflaet the ravagea of thdr entmlca of the deep to aay 
nothing of the onalaughta of man Ihe etcady de- 
cline of the lobeter flebery emphaeixed the urgent need 
of more felentifle melbode 
From the moment It breake the egg membrane and 
emerg<o Into the outer world the tiny lobeterllng la 
et the mercy of every awlmmlng thing— a choice dell 


kii gdom The more arllvo g<t the moel food and 
grow bigger and eirongor than the leaa nimble And 
oa Boon oa he reallree hie auperlorlty the largi r lob- 
eter Immediately etarts divourlng hie emnller bietb 
ren Settling to the bottom of the water be will 
calmly eetre the one neaieet quite Indlgertnt whether 
It ie a near rilatlve or merely a ehame arquaintasce 
The cannilaltem of the baby lobeter hoe alwave t>e<n 
the grealeat Impediment lo the auoeeM of lobeter rul 
tore 

But confirmed cannibal thongb be la thi lobeler le 
nevortheleaa a timid nervoua creature thriving only 


ol day If exi » I lu Ih a in he will wander nerv 
oualy about until he Ondn i daik apal 
A few yearv ago i lltiu boimeloat laboratory waa 
Btarled In tl haibtr of Wldcforl under tbt Joint 
auapliea of Ur wu T n veralty and the Mali of Hhode 
laland with llu obj) l of atiidying iviry pboao of 
lobatei llh After num roue exp rimi nle I rof A D 
Mead who waa In charge can to the eon lualon that 
the no ret of auefeea In naring thi young lohaten 
waa to k ep tbo water In nutlnuoua mutton thna pre 
cintlug the lIttU ereaturee from raid Ing and awallow 
Ing one another Ihla alau kept the food In auipen 
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Hlon nn Hint tti* fry nilglit obtain It. Slnpta aa tbia 
Hiiliiilnii 1)1 the iinibit-m wu, no ono had over tbonsbt 
I f It Ifflore 

Til pnivo ihii lorrwineiia of tbla thoory, It waa do- 
ilfli'il lo vxp)^ rliiii lit with the lobatara, which were at 
ihut ilmi In Hniall Imga The water In the baga waa 
hhrrcU with nn our contlnnoualy tor alz daya and 
iilKliiH Thf rpBiiU wua a brilliant auccce* The evl 
ill III iiriileiKy nl thla Lrude method ut allrrlDK In 
iiiiiliiiitInliiK the life of lha yonna fry naturally aur 
ici Hh-d II oiM hunkal eontrlranee for pruteetlog the fry 
ilurlii), the wxlTemely irltlcal period of ihetr early life 

I iinHequciitly a aeiiea of baga 12 feel aquaro and 6 
lilt d»p waa aunk Into the water and tied aecnrely 
III iiliiie In eaih bag near tho bottom waa pUced a 
Iwii liliiiled rotullng Ian reacniblliig that cominonly In 
mu over reatnurant tablea Theae fane or propellara 
were Iiiiineited with Tertlcal ahalU which In turn 
won gill red to a gaaollne engine When the luachln* 
ory wuH Bet In niollon the rotation of the faun ire- 
iilod n (ontliiiioua 1 urreuL of water directed upward 
from the iHittom of tbn baga, the force of the current 
being rcudlly iniitiolli-d by altering the angle of the 
bluiIeB Thla Iilni iirmuiicd thn ati iimulatlon of para 
Bill a on the yuiiiig loliatcrw Imdy 

tlileiitlata will tell you Ihut frrni SOOOfl newborn 
liirvip whlih rt'prixiHut the nvrragn total maaa of the 
brood produced by oiiii pnir of Inlietere during their 
liretlma only one pnlr of niatnro loliatnra nro alWe 
lifur n InpHH of neven to nine yeura The lolnler flab 
I rmen bavo bto 11 at thi'lr wHh mil to aupply the ever 
InirtHHlng dnnund of holil and reHtaiiruiit lor thla 
PfipuUr aea food Vow it blda fulr to beunnic no pleo 
tiful ua to bo wlllilii Hie reneb of the humhieat puree 

IJcfom till liiHl Ulotloii of the atlrrlng device at 
Wliklord II WHH he iiiatom lo turn out the youug 
fry Bonn alti r luilihlng Uut the young lobuter at 
birth la ua hilplOBB ub a huiimii haliy with only feeble 
Dieniie of Imoiiiotlnn and no drlonxlvo wenpona 
There are many atagCB la thn life of a lobater at eaeh 
of wlili h he Hli(>dH IiIh akin or ahotl and grown uimther 
It IH not iinlll the toiirih wtage thal he aeauinoB the 
familiar form nf the lolwter, and la eblo to defend 
lihiiMlf to » iwrlalii latent 

A aueceoBfiil (ffort wan made to hntch the lobater 
ogga with the onine allrrlng apparalua Kiiiiale lob- 
alira warn obtained fnitii Newiwrt and the ogga weM 
couiIhmI off in tho ordinar) mniiiier and ploieil In the 
allrrlng hagn When tho prnpollvra were act In mo- 
tion theao ogga were gciiMy nnlrli-d about and hiitihiHl 
Into very heaullfiil young IoIihIi ra 

During Hie flrat Hire* Htat,ea tho lobHtera awliii near 
the aurfuii In nii iiIiiiIi’bk Jerkv way thal remlnilB one 
of a wiggle lull till llrnl atiigi InatH iiIkiiiI thn-edaia 
the aerond alioul four or live days and Hu third 
iiaually abmil five or ah data krom nlii< to aliteen 
daya are retiulnd for tho Inrvm to paaa from the flrat 
to tho fourth atagi 

A moat iiiarvoluua ihaiig* of form and an even n\on> 
nalnnlaliliig 1 Imiigu of hiiblta luiura lit the third 
molt The emerging {oiirtli-atagi lobalor haa the gin 
iral form of the adiilt 1 he nlidomm la no longer bent 
dun II at rlglil uiigba lo Hio body but aa In Hie adult 
ixliiidN atriilght Imhliiil Hie downward Btroki of 
nbilonicii which wua Hio rlibf iiionni of motlou diir 
log larval life la now iiaeil hh In I ho adult only for 
iiipid reticat All flvo paira of walking lega have loat 
thilr iipi r brum lira and the fli-at pnlr wlilih are now 
thn la „ elianu lerlalli ‘iilppera aro eatendod 
Htralglit III front of Iho lund nhih tho lobater la awim 
inliig I Ik BO alruiliiml ihangia ore aeroiii|ianlnd by 
mule nidliiil ihniigoB In hablta and liiatliiita. Thn 
lohator no Iniigi r lielplraa upon the bottom burrnwa 
under Hholla or bIoik-i and pUka out a home from 
which It HuIlleB fnrlli In aearth of prey In abeddlng 
IlH third aklii tt haa laat oft all Ita prevloua timidity, 
and with Ua urong rrualiing claw li ready to dofeod 
liaelf Rgalnwl all mnura 

A III w atvlo nf Hwliiiiiiing which laita only a week 
or Iwo la now adnplid The tall being ezti nded 
etrnlklil lalilml llic bmli and the large clawa ei 
liiidid III rioni of thi hiad the lobater awliiia fur 
w ml III II i.iif.iili Ninilglil mill rieflnito couree by the 
BirokoB or Hu BwliiiiiK ri Ih \o trace of Ita former 
nliiilcBX mllcllr iuiimIhb for Hie lobater now actively 
wikH riKiil mcililH iiKiiilcH Hiid ritroulH from danger 
The (Iillw hut i ml(H^ md hi Iph bb Infamy haa been 
Hiiiiiiihd h) 1 III. iiiilhiiig liiiloiH mb nt joiiHi Tbo 
runiHi Binge lolmti I h in p ixhoiI Ihe nii.al irillctl period 
of Us Iiillii llh mil IS X mil* billir fllled for the 
el niggle for *x1hI.iui i|,nw ,i npy enrllOT stage 

In th« flrsi iiiiiifi ,s mi, pcoillng niiea tho 

protean la Hu hhiiu ihe .,ld akin being apllt aeroaa 
the back tietwii)i Ihi Ihnrux Hnri Hie nlidnineu and 
the body wrrVliig mil Ilimngli Ihu opentug leaving 
the enfil-nrr hKIh i.llinwis. b.m, t The aetual prOivsa 
of moltlm, ociiipliM oiih ,1 few inlniitea but occa 
■loiMlIr Bomethlng gocB wrnnr nml lha atniggle la 
quite prolonged Oflei, tin h.lwt. r dies in the proeeaB 
■ od the ptiHod of molHiiu Ih iit hint 1 lerr proi-irlnua 

V -Ur* year 2 a< Kiti. IoIhUhiw ,,r iho fourth Mage 


eouqted alnglr Mag takwt ofll of tke bikiahUic 
baga with a tea itr^ner, ware Uberated In wIoim 
plBcea along the ihorea of NamganMU Bay Thew 
Ibouaanda of lobatera hava more valne for the im 
provoment of the kwal lofaeter autlone thnn a« many 
mtlllona of larv* of the Aret atage, with the eetUng 
free of which the experlmeut atatlona had prevloualy 
to be aatlalled But even after the lobatera have bMn 
reared to tho fourth atage their future chancea of llfb 
dopend In aome dagrea, on the time and place and 
manner of their liberation. Thna far It hai aeemed 
beat to liberate them in the morning ao that they 
may find hiding ptacea and nettle themaolvoa before 
night falla and to matter them over a conalderable 
extent of territory, oo that they may not gather tn a 
conaptcuoui awarm 

For yaara the Unltud Blatea Fbih nommlaelou haa 
batthod at Wooda Holu aiouccater, uud at other 
atatlona many mlllloua of ogga annually, and have 
set free the young oa soon aa iNMSlIde after they were 
hntebod Hut In thla loae the fry nre distributed In 
deep water, and are thus lu leaa daiigur from their 
natural eneiiilca which like tho mummychog and the 
abrimp abound lu aballnw water The appnratna naed 
In hatching ut Wooda Hole In the McDonald Jar Into 
which th. eggs art plated liniuedlately after they are 
c-oBibc-d from the fomnlee lu thla they aro kept 
Bwlrllng Hfliiiptlmea for weeks by a lonatant atrenm of 
Halt water 

The lobalor ranges from Igibrador to Delaware, and 
Inliabtta Hit walera from tho verj utaore to a depth nf 
niciro thnn one liundred fathoma It la Ihus conflned 
to a atrip of the Atlantic Ot-eun aliont I lOt) mllea long 
and nt hoiik iMilnIa an tho toSHl of Maine from 30 to 
upward nf 'lO mllia wide The minilier of igga or 
Botsl curried by tbo female on the uudor aiirfacn of 
her tall varies from lOOtMl In 20 000 

At WIckfurcl Hit young lobHtera aro ralixil from the 
pgk to miiliirlly In order lo dettrmlne not only their 
liabita and leiiiilremcnta ut vurlnna etugea and lu vart 
uiia aoiisoiiB but to uaeorlaln as marly us possible the 
nurmal rate of growth Whiu the fourth atago la 
r«n< hod a minila r of loheti ra irt put Into t ura pro- 
vided wlHi aund, gravel and aenwcod to attmulaln na 
tloaiily oa tioaaibte tho natural environment Tbn aMe# 
of tho cam are modo of galvanised Iron wreening 
which allown a freo circulation of water 

During the Buromt r the cars art Hiiapondc-d frtim the 
luiiise boat or from flimlit ao that Ihe watar In them 
la about eighteen inches deep In Hie fall Huy ure 
Iirovlded with tight fltllng ooveni and sunk In tho 
cliunnel In fnini eight to ton feel of water, and left 
umllaltirbtHl until spring The lobatera arc frequently 
fed during Iht. summer on < ooppikl elams flah and 
Kovcrul other varlellea of fotitl hut In the wltilir no 
food la given them although they may obtain aoiue 
food from the water or from the animal orgaulama 
which grow In Iho tar Tho tara acera tq fiirnlah a 
natural enxlromncnt for not only are the lolwtera In 
a liealtby lOiidlMnn but aiawn-d oyatera elania, niua 
KtlB shrimp tuntialcw bBmnrlcs vnrioua Bpci linens 
of marini worms and other animals grow Inaldo of Iho 
tsni HR rapidly and normally aa In uHier plncns 

An Intereatlng part of the work ttt WUkford la Iho 
lllieratliit, of a niimlier of Inliatnrs with copptr tagH 
nttiuhcd lo thtm Isiat aniiininr 310 were set frae 
with tags iMHrliig n numbt.r and the words 'Return 
to tbo Khode IslHiid blab Cnmifllaalon ” Tblrty-alz of 
the lags were ritiinird by lobaterinen with tho dote 
and plate of lapliire and valunblo Information on the 
moroniPDtB of Ihe lobsterw won thiia obtained Although 
(ho greater uunibnr rwturned had not wandered far 
Bonn had iiiado their way southward for aeveral 
mllea Tlie lobeter lieartng Iho lag 76” shown In 
thn photograph which was caught ono mile southwest 
of Beaver Tall holds the record up to date tor faat 
traveling having covered a distance of ten aUlute 
mllea In leas than eight days 


SMirlal HelouruloalTBl Nammary, Wew York, N. 

Mepiemlier, I POP 

Alranapherlc pressure lligheat 80 46, lowest 39 81 
moan, to 10 Temperature lligheat, 79, date, 7rd 
lowest 48 dote 2Sth, mean of warmeat day, 74, date, 
27rd, coldest day 68, date 28th and 29tb mean of 
maximum for the moiitli, 7S.S mean of minimum, 69 
ahsolnte mean 66 6 normal 66 4, dHflrlpni.y compared 
with mean of 39 yeara 0 8 Wamicat mean tempera 
ture of Septembor 73, in 1881, coldest mean, 61 In 
1871 Aheolnte maximum and minimum of September 
for 39 yeara. ]fl0 and 40 Average doily exceoa alnee 
January lat 1 1 Prncl^tatton 3 66, greatest In 34 
huura, 0 83 date 3Tth and 88th, average for Septem 
her for 39 years, 3 61 Acctimnlated defldency since 
Tnmiary 1st 6 96 Oreotnei prerlpItaMpn 14 61 In 
IS83 least 016 tn 1884 Wind PreTslIlDg direction 
iinrlhwest total movement, 7,336 mllea, avaraga 
hourly vnloelly, 103 mozIminD velocity 46 mllee per 
liocir Weather Clear ttoya, 10 parity ctmidy t 
c loiidy II nn which 001 ineb or more of preclptloilos 
CMC lim'd 7 hroel Bglrt, 80lh 





1 noUce In your lait wade's listw m bUensUBC tfic 
Boriptlon of s plan lor uohorlag dews fioera of iMtm 
In lbs Panama Canal, to prsvwt Uftlng and lojittr tCT 
upward prsssun of ssspofs wstsr 
As an UBblaesd byetudar, "watoblng ths X 

venturs to raggsat thed gay poMbls prasears at tia 
kind fsarsd could bs easily rsIigTSd by prOTldlsg rttOH 
openings at intervala In the floors of locks, with stosl 
tubes extondinc vertlcslly from upper to lower suxv 
fkcea, with vslTss which could be opened to sUow sa*^' 


Such safety vslres could tw Inserted with very mooh 
leee expense than snehorogas proposed. Would uusis 
of your rtadsra Intsrastsd In bydroutstlco kiadly pelst 
out any prsctlcsl ob]ectlons there mldht bs to mub s 
proesdureT R. AsMsnxuio. 

Rock Park, Ramona. Co). 


To the Bditor of tbs SoiBgrina Amehoos 

Will Ur BUIon De Lcson kindly give us bis snthority 
for bis ''conisngulns groups"? Tbs mors the bsbito 
and cuatomi of prlmiUre peoples ere studied, tbs 
more It bscomsa apparent, I ballsve, that they have, 
and bod atrlet rales preventive of sll close Inter- 
breeding I am not In a position to nams suthoritles, 
but have Just been reading John Rhya'e "Stadlee In the 
Arthurian Legend." la which, referring to each met- 
lera, he says ‘Celtic mytbology fslle to carry us 
bock to a etate of eociety where It could have bean 
poeslble" (See page 237 ) Hr Bcklee’a leoleted oom- 
mnnitlea were bed enough, but now ws have Mr Os 
l,eon’a family groupe, all the daughteru of which were 
wives of all the sone, yet science Is emphatic In teach- 
lug that all Inbreeding whether of plonto, animals, or 
man la fatal, and leads to the degeneration and az 
Unction of the race And Nature conlirme the some. 
Ibeue gentlemen gre-utly exaggerate the conditions, 
I think or surely we should all have vsnlabed off the 
weno fcuturles ogol If "conaangulne groups” ever 
existed It must have been In the very Infancy of the 
rare and certainly could not be placed within the last 
26 000 or 10,000 yeara. 

Should It be true that It le next to Impoeelble to And 
any two IDngliahmen who have not on Inmimerahle 
number of ancestors In common then It con only be 
a question of time whan the same truth would apply 
lo all human belngn We are told that everything Is 
poMlble In this wonderful world except logical contra- 
illctlona, are not theae thcorlea a fair example of such 7 
Isolated and conaangiilne groiipa would tend to keep 
the general population seporale and so cut both ways. 
In any laae the problem as given In my last letter 
In your luuo of September Itth n>malna unaffected 
hiKh a ram of Intermarrying bh F W A apeolIlM 
III list surely be very rare Indeed' 

Doubtless the Intermarrying of relatives explains 
niiiili of the puBla but It will not liear ell the weight 
aoino of your correapondonta are willing to risk upon IL 

Ibis Angriea Cal A K. Vknvibo 


n» furreat Bupplenieiii. 

Just now the popular conception of Fulton la that 
of a man who Invented ateom navigation. A (.ritica) 
innalderatlon of what be really did la presented In 
the current Sumyuhtcr No 1767 The very high 
power which Is now demanded of navel ordnance, espe- 
cially the mein armament of bstUeahIpe, hne led gen- 
erally to a consideration of the utmost Importanoe— 
the life of the guns Thla queatlon will he found od 
nilnibly dlacuased is s thorough article. Well-equipped 
oxperlmontal loboratorlei are Indispensably neceessry 
for the progreea of aviation One of these la the Aero- 
dynamic Institute of Kutchlno, which la well Hina- 
trnted and well described Steam turbines may bs 
governed In aeveral ways, which era conslderod to * 
carefully prepared article. The ndmlrebU rtoueid of 
Importance In the Intornal-cambuatlon engine begun to 
a recent numbor by Ur H R. Wtmparli Is eontlMed 
The old duaty rood tliht winda front ths landing of 
the village of ckmri to the- mountain top behind the 
vlllBge will no longer be used by the tourist A cable 
railway now takna Ita plsu This railway la described 
and lllastratod H. Bherwsld writes 00 eome dsoors- 
tlvi* designs derived from the petorlaatlon flgures of 
qiiicklycooled gleas. Prof L. Jaloustra eontrlbntss s 
simply worded article on estslyala. 0 BapHsIUer dls- 
■ usees building methede to the earthquake regiOBA 
The mokera of ere lamps have aeveral times devised 
more or leaa insenlona lamps, to whtoh'tha etockvoric 
or motor by which the carbons Ore moved at Umt 
are QOBsnmsd U snppreMmd Hoot reeant atMtt|ds of 
thla kind are to he found in the Beck are tamp, wXdtt. 
ta deeerlbed to the Si'VPUtMRiiT Oltvar Uffbt 
ntee a eUKMtlve article on thr nmUqt of.dntatoflUXd!. 
raiistn. 
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wnriffio MtwmaiAtm iomh »oi». 

U tk» UhiMrattoa, Vlg. 1, X « U tbe evtli’* wdi. 

«Uah It roUtti. wOA reftmue to the tM, U M 
liBff it mem or clock timo. Thla ulo to pnnlr 
lltalMmrTi r«t tho Hsltf of Ito poattion ti one of the 
fltkdinoatal futa in utronotny 71 m mine remark 
■IIIIlM to tha earth’! rotaUon on thli Imaclnary uU. 
Ijl^ -WO romenibar that the earth la nearly as heavy 
hall of Iron, and that the anrface velocity at the 
aviator la about 17 mllaa per minute, wo can form 
wMo JMiioeptlon of thJa uniformity MaihematlcUni 
na to eonolade that this rotation and its axia, or 
aaltar Uoa of motion, are not eternal and that they 
arttl ehanfe, but for the hlatoric period we may con 
iMar them nolfonn and permanenL Finally, they are 
tbo naareat to abaoluta uniformity and fixity that we 
kttnr at A minute slowing of the rotation would not 
dlatnrb anything, beyond keeping the aatronomera busy 
corraeting their taUea, Including thooe ot our erratic 
neigbbm’, tba moon 

Did yon aver think what would happen It the axIa 
of rotialon ebangsd a llttlaT Tfie polar diameter of 
tha earth la about as miles ahorter than the equatorial 
diameter, therefore each polo la ‘‘flattened” 11 miles. 
So tha section of the earth. It spilt through the plane 
o( a meridian, would be elliptical Remember, this is 
dm cm level tom ot the earth Now let us suppoae 
the aala to be changed no aa to reduce the latitude ot 
NW Tork by bringing tbs new equator nearer to the 
city Tile dty would then be covered by the waters 
at the Atlantic and the land near the new poles would 
hi toft high and dry Tliat la, the ocean level would 
rise on New Tork and fall at tha new polar region 
Oh thla aaanmpUon— that the axia oonld be changed 
on the meridian plane of New York— two very Inter- 
sating and Impremlve questions arise 
IsL What diminution of latitude would raise the 
sMteta of New York Bay one thousand feet, and thus 
cover the city with Atlantic waterf 
. tnd What Increase ef latitude would lower the 
waters of the bay forty feet and leave all New York 
docks simply mud holesT 
Clearly It la parlloua to disturb tha oarth'a axia 
Refer to Fig 1, where the uun A Is shown on the 
Nile at the spring equinox An observer on the equa- 
tor at X wonld see the sun on the celestial equator 
fust where be la, that la half bis face on each side 
of the celeatlal equator An observer at tba North 
Fele y would see the sun the breadth of hla face 
higher at B than hla real posllinn A An observer at 
8 wonld see him at C This la caused by tha refme- 
tl 6 n of the sun’s rays In passing through the atmoa 
|lMr«, and It Is a remarkable fact that the average 
amount of this retraction at the horlxon In just about 
the breadth of the sun’s face, so that the throe suns 
seen by the observers X £ fl would touch one another 


Now let us assume level land within the Arctic circle 
and that we have built an ostronomkal observatory on 
(be pole To make things balance, let the observatory 
be built lu the form of an Irish ’round lower ” How 
would we know the location of the polo so that we 
could build an observatory on ItT "Ob ” you say, ‘ that 
wonld bo easy Just bulM It plumb under the pole 
Star " Not at alL It we did that, we would bn about 
15 miles from tha pole The reuon of this le that 
the socalled "pole star” Is only the nearest bright 
star to the “polar point" This popular pole etar 
mokes a dally circle around the "polar point" about 
times os broad as the suns face snd we must 
make the Sharp cons of our round tower point to the 
osnter of this circle Then we would have a "pole” 
worth speaking about 

Sitting In tha top of this tower what would you see* 
The sun sweeping around the horlxon once In 24 
hours, but a little higher each day In a grand spiral 
course la tbs celestial sphere, os compared with the 
terliott In a Uttla over three months he would be 
nbove the bortsoA degrees, and this would be the 
uMdIa of Ow ‘%raat day”— and the longest day at 
New York. 4 

Wa an now In a position to mako some wonderful 
end umtaupl experiments and ohdervatlona One of 
ttw doHoata axpifflments would he to determine the 
length of a pendulum beating ssronds at the pole This 
would enable the matbemaUelans to correct their flg- 
urea as to thoform and denoHy of the earth, two mat- 
ten of great astTOaomleal ImporUnce In thu oh 
aervatpry ^ pronM detarmtoa any meridian such as 
Orasawfoh and get Ita Ideal Urns oa easily as In any 
ohoamtoiy ama. Moia stand with yoar hack to the 
pole (fungd tovur) feeing oeulh on the •’flnt merld 
Ian” and walk down thU morldiaa a Uttla over three 
had eaedmlf mllea tflu yon ovu tog, eUnto of laUtndo 
U mUsa In olrcomtsTUPos 0 wig. A Now foca west 
with yoar right hand to tho pela. mtd atand than till 
:vawihadow petotaatinlghttotlMxals. This woald 
fwoh at iNueinrlidi Start walking d«a weat on tha 
ff If at tha rata of Oha ndta pof l^onr. As yon 
what ohaSgas woMd yoo deaf Ntg* whatevg 
^ •tortOY Nora 


Pole (round tower) and the sun would oppehr to stoad 
stlH In the sky. You oonld too only the motion of 
yonr feet over the ground. What were you doing dui^ 
Ing thla td-hour wolkT Wia mpect to the sun you 
wan net moving, but simply (reodinp (he prousd with 
yonr fast On aia ft-mUe Lircle of latitude you were 
walking one mile aa hour toest but as the earth ro- 
tates one mile an hour cost on this circle you were just 
neutralizing Ita motion and making no headway with 
reforenoo to tha aun Let tw now go out to a ilrcIc 
ot latltnde of 48 miles circumference O P, and on each 
of tha 24 meridians here draw a circle two miles di- 
ameter These circles would just touch one another, 
aa ahown on Fig 2 Sri up a flagstaff In the renter 
ot each of these ctrolea Divide each circle Into 24 
boon, marking 12 on the meridian, on the side of 
each circle toward the pole Only the Greenwich and 
New York dials are divided In this Illustration You 
have now 24 suiidlala, each one giving llin local lime 
ot Its meridian, and It would be noon on ciub marl 
dinn when the shadow of the staff pointnd stnilKht to 
the round tower on tha pole Now consider the shadow 
Of oor round tower oboorvntory nt Greenwich noon 



Tig 1 — APPAaixr POSITION or tee bob at ihz 

iqUATOB AND AT THE POLES. 

whou the staff shadow points to th» polo on the incrl 
dlon of zero, then tho shadow ot tho sharp tip of the 
tower would fall on meridian I 80 degrees and tndbalo 
midnight, or 24 01 lock on that morldlan and ho for 
all other meridians We would thus have noon and 
midnight on I'nuh of the 24 meridians every day These 
24 dials would read couaecuUvely one hour apart 
This ISOtti meridtaii Is the thsoictlial ‘date llm, or 
beginning and ending ot a date Since a day Is always 
beginning and ending at the 180th meridian you 
rnnld walk from to-day Into tomorrow or frcxii to 
day Into yeelorday as often us yon plenscHl But If 
you sat In tliu center of the observatory on (hci pule 
you would have all times In the 24 hours unci no par 
tUular time No local time — no north cnsi or west 
You could move only eoulh ut the flisl move lour 
parallsl of latitude would be a point Vcmr nicrtcllnn 
wonld bo all tho nierldlnns— and none of tbcni' Any 
wind passing over tli« polo would blow from the sontli 
and also louMrei tho south at the wimu tliiio. If you 
trieci to go farther north you would he going south 



Hg 8.— DlAORAll lUVBTBaTllO AHOXALUB 07 
TIU AT THE POLE. 

These suppositions have been made for atwut tho 
middle of the great polar day, but this day Is worthy 
of some ottenlloo. Probably you snpposo that It nmans 
simply six months day and six months night You are 
wrong As shown ubow, to coanretlon with refroc 
tion the sun at the spring equinox Is clear aboca tho 
boruon and the eame nt the antumiuil oqiilnux, oe 
■iMwn tn Fig 1 If you will add to this refmetlon 
the slight dip of the borison, as seen from tho tower 
observatory and also a few days of twilight mornlug 
and evening of tho ‘great clay, you will hnvn several 
days more thaa half a yoar But this Is not all for 
the sun la. almost four days more than half a year 
above the celestial equator that Is tour days longer 
than half a year betwosu the spring snd aiilnmnnl 
eqolnoxea All tbass longthen the "great day ’ so 
that It would he a good practical working day of about 
oeron montha Bemfunhering our osaumptlon of brcl 
land and uleor weather la the polar region the appar 
ont motion, of the aun would he wonderful He would 
appear simply to rtso straight up and then down but 
hla dallp course oroiMd could be oliserved only by 
Aadowe, Of from the observatory no that In .the opsn 
ter a short period, he would appear absolutely flxed In 
ilif oeleattal sphore. 

Bar WpalAtbo nmos behave? During Uh grsat day 


aha would be only above Ibe Itorison along with Ihe 
sun, and show only /Acre/ quatlei — dark—Jint quor 
tor. so would be Invisible In ihn glare ot the sun 
Let us now ossnme about the nildille of tbo great oigbi 
The moon would rise la the llrsl quarter, and as she 
slowly climbed up her focu would come nearer to bedng 
full till In a little less than seven and a half dsyi 
Bho would Btand up full at her enlmluatlon ot 234^ 
degrees above the borizon Rhs would sink at the 
name rate, gradually eomlng to thi third quarter ae 
the set To use papular langimcr thu moon would 
rise half faro bright— creep op to roll (nee— unit thnn 
sink to half rae<> ogsiu as she hcI remaining np stead 
lly for nearly fifteen days During the lime Stic was 
vlalble nhu would aweep thu honvenn — compared with 
lliB aun, not onco In 24 hours — but once In 24 hours 
and 50 minutes This is inuHeA by her moiiLhIy mo- 
tion which Is agointt her npparemt motinn In the sky 
We thus sne that tho mnoii rises and scle vach lunar 
luoiilh just ns the sun rUus and sets each equlciocllal 
year dty people do not nolleu thla very ciKcn but 
the old farmer iieeclH the moon and pule It tn round 
DumberB the moon rises tbrpcHiiiariers of no hour 
later every night" All this Is Iho average an obHcrver 
would ooe but by using InstriimenUi be would And 
many variations In the moons motlona 
Let IIS HuppuBc that the niouii has set thus leaving 
US In the black polar night Mil the next moon about a 
fortnight hence Whnt inotloua would you look for In 
Ihe Blara’ None whaicier, the whole cclesiisl dcimo 
would appear to stuiid Hllll dav after dey Stare near 
thu horizon would Htny Micro and Ihoee overbead 
would abow no incitloii But If you went Into the ob- 
■ervntory iiinl turned n IiIchhiiiu on siiy nlar you 
would find It moving horlrnnUilly Stars at the linri 
zon. would move Min faHtesI and an ymi puiuled yonr 
teliHiroiiu higher unci lilgbi r thi v would more hIowii 
and alowir till yon reiiiln-il the mile star ’ which nr 
noticed above, would nioic In a IlMln clitic of leicH than 
2'4 dugroes Iho ct liter Ik Ing the polar pcilnl ‘doad 
plumb' under which stiinda our obarvHlury Thin 
alowinaa and laHtiiuho of Mic> luiloiia nlarn Is causcHl 
by tho fai-t that they all iiiuku n horlrontnl circle In a 
sldoreal day of n|i|irotlmnic ]y 21 hours '’>!< inInutuH 
It you w tall more iMroriniillon 'ibeint ilila sidereal day 
— the 24-liour aun dii> end Mic moon day of 24 hours 
and BO minutes— yon must go to yoiii (yclopodin or 
still better call til tin Naval OIna rvalory lu Wash 
Ingtoii, D C as sisui laniiol Is. taken hen 



newsstand dealcra end tlie Si rPLEMESt Is not deHlgncil 
primarily for nowsstand elrculatton Hence this opln 
Ion of ita virluoa addressed to a class of dealers who 
are not likely to be tnlerested In Its editorial merlia 
Is all tho more nrceptable 


From a report of inmparatlve tosla made by on 
American trunk line on Ihe iinw ferro lUanlnib steel 
rails and Ihoae of the Brmwmcr type It Is noted thni 
tba wear on the former showed 1 IB pounds iM.r vonl 


as against 4 18 ponuds per yard on the latlei « hlili Is 
nearly 3UD per nut In favor of the net iilbii l< ' I 





Scientific American 
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FiATna A Tiuo IT n 

At • recent concert In l^ondon one of the proBnunme 
ftiaturee «ai a vlolnnrello eolo, rendered In conjunr- 
tlun H 1th the tuizetophone ” the InrenUoa of the Hun 
C A f'lirsone of turbine feme. Tbrouch the courteey 
of thi Inventor we are enabled to deicribe and lllua- 
trale thlH novel attaibrnent to nitielral InntrutnenU 
wbenliv thi tone of the latter, to which It le attached, 
U iiDprei lably Ini reaaed by innani of a current of com 
liriHiied air 

Tht anxetophono may l>o beat drarrlbed aa a comb 
or innltlple-reed valve of aluminium which comb la 
blnai il In eiich a manner that each tooth of the cemb 
(Bii vtbralu at a variable dlatance from a correapond- 
Init Hint In a little box to which compreaaed air la aup- 
piled at about flve pounda praosure The farther away 
the tretb are from the nlota the itreater la the flow of 
air and vii e prfia. The flow of air la controlled by a 
valve and whrn tauaed to vibrate the air tranamita 
(orreepondlng aound wavea Into the trumpet 

When the Buxetophnne Is applied to the 'cello or 
any other Rtrlugod tnatrument 
thi valvi la loniintcd by a rod 
of Bliiinliiiiim with thi hriilfe 
of lilt Inatrument Thua the 
valic la taoHed to vibrate In nc- 
(ord with the charat lerlatlc tone 
of the Inatrument Tlie mund 
leaulng from the trumpet 
though In iniiny roepetia Idenll 
cal with lliHi of the Inatrument 
Itaeir la at Ihii aanie lime richer 
in ihararter and gnialer In vol 


In the accompanying llluatra 
tlona the tllepoaltlon aud detaila 
of thu appnratun arc clearly 
shown A apuclnl bar la cartiod 
at roaa the aounding box of the 
inalriiuiint In aiipport the mnl 
tipli rred vnivti and Ita box llie 
inrnnt of loinpreeaed air enlera 
the bux at Ita lower end The 
olninlnlum lonneitlng rod be- 
tween the Vttlvt nnd the brltlgu 
cf the Inalrnmint le clearly 
ahown 

I hr air le touinriwHed In a 
email iiorlahle i> Under The 
cnrrenl llrHt paMia ihrnugh a 
preaaiire gaM' nt I ho player a 
toot thr dial at whith can he 
Inatently and eaally read and 
followed hrom the preaaure 
gage It panaoe to a email air 
niter which removea all aui- 
ponded Impiirltlea Then It 
p-.iHiiea to I he lower rod of the 
valve box mounted on the In 
atrument Hutween the pruaaurr 
gage and the Alter Ih a amall 
pedal, by meana of which the 
player ran modulate the flow of 
the cnmpreaand air by roeana of 
hla foot 

The horn la mounted on a 
Htand btiMlde the Inatrument and 
a flexllde pipe coupling connerta 
the valve box of the Inatrument 
with the horn The valve mech 
anlam aupport la ao made that 
II con bu attached to or detach- 
od from the toatrumrut In a few 


The probicme confronting a public pare milk anp- 
ply are only too wall known. The greataat dUBcultlea 
arlae from the fact that trade milk la drawn from ao 
many quartern and euch a varied aaaortment of aourcea 
and then promlacuounly mixed, that even if the aupply 
from one aet of eowa ahould be pure. It ia Immediately 
contaminated by Ita admixture with th» product from 
other doubtful cattle Sterile milk In the generally 
ai cepted ecnae of the word la practically impoaalble to 
obtain Numeroua methode have been evolved for 
treellng milk ao aa to render It perfectly innoouona 
Scalding or boiling are the moat commonly favored 
meana for deatroylng germa but heat deetroye tha 
character of the article end In artlflclally fed children 
It la Invariably productive of rickela and other aerloua 
Infantile maladlea In iMwtMnrlalng milk no two dairy- 
men adopt the name degree of lemperatnre 
Within recent yeara the tendency baa beep toward 
tha uae of a powerful antlaoptlc ana^ aa hydrogen per- 
oxMe. Although highly aneceaafal In lu reoulU. the 



rig 1 -A ello whh the anxetophone atUohed 
which dellvera the aamml wavea to the trumjiet 
On the flour la a pedal for modulating the air 
prenanrei a pi-maure gage, and air filter 


ng.f —TleW or Me fautrwnent, ahowtait 
aioantlng of the Tilve mrelwahiai and ala- 
mlnlnm oonnertlon between the bridge 
of the Initramant and the valve 


At the concert 

Uoned, the poealbintlea of the 
Invention were very atrlklngly 
evldeecod The tone of the In 
atrument wiin appreciably fuller 
lit her niid atiiumir when the anxetophone waa at 
taihid tlie hannunlra were clearer and the high 
pHcheil note* wem more cltiarly deflned than Is poa- 
ilble without the nttathmont In the fortlnalroo paaa- 
agon the toiicH had a iinlld well-raunded ring of great 
volume while In plHnIialmo the expremlnn of the 
arttat waa well predutitl with a aottnoea aeeompanlod 
hy dlsllnit t Ita 



tnn the mUk- TW* opeimtKm wd ttoljr tttnmg fltt 

paitlclae of dirt awpended ta the mlft WM* 

than ordinary fUtolng. bat alio lomn to aitait nr 
bacteria that maf ba adbertatf to tha feretgB grttolM 
and to tha minute mote* of the tlaneo of tho tm 
which are alwayi p r eaeat In milk. It m? ho 
tioned In pnmng that ancta claanlng tho tnveatnr mpM- 
tolna to be neoaoaary In any mlUt tieatmoat. olneo «a- 
perlmenU have proved that the hnilU gd^erliig to 
tbaoe different pa^clea are the most realatmaL Strife 
Ing IthMtiatlon of the extent to whWi dirt la preaaiat 
IP milk la afforded by tho amount of realdM that li 
found In the bowl of the centrifugal cleaner attar tho 
raw milk haa paaaed throngb 
Prom the daanaer the milk paaiea Into a jrttm- 
Jacketed glued earthenware vat. In whidi It locolvai 
the predetermined quantity of hydrogen paroiMe 
(HAI Th* twnperatnre of the water loMat eu he 
raised to the requlatto degieo and malB(oM*A thoraot 
merely by the admtaalon of atean The fit to tttod 
with a mechanical atlrTer; which to aotnoted tow time 
to time to ereoto oad flutotaln 
a homogeneona mtxturo, Tha 
peroxide ia pertooUy hanolw 
when token la amall qwhtlttoa. 
Tha amount uaod by Dr Biiddo 
ia very minoto The ehemleOl 
U added to the fluid wbM heat- 
ed to the tamperotnre of IIS 
deg. F 

Tbt effect prodqoed upon the 
milk by the hydrogen peroxide 
la that tha enxyme eatotoao. 
flrat loelatod by Loowa at Waofe 
Ington In Itfll, attaoka the tqr 
drogen peroxide, oad Immedl- 


and oxygen. The reonit la that 
the one volume of oxygen thua 
releaaed— hydrogen peroxide 
eoutata of two oqud parto of 
hydrogen and oxygen — Immedl- 
Btety aeiaec upon another atom 
of oxygen Coniequently, tor a 
very short moment the oxygea 
la In the form of nntc atoma, 
and exeretoea a tor greater In- 
ollnatlon than ordinary oxygon 
to comblna with the oxMlaaUo 
anbatoncea preaent, which toot 
explains tha well known powew 
tnl oztdtalng qualltlea of the 
hydrogen peroxida It Is Inflto 
peratlve that tho HA he ebotof^ 
cally pure 

Tho product bu been snfe 
Jocted to prolonged searching 
tests by eminent Swedlih, Da 
Dish Analrlan and Oerman aol 
enttato and bacterlologlaU. who 
have pronounced on amlnently 
favorable verdict thereon PomU 
bly the moat striking of tbeaa 
Investigations were those ear 
rled out by Or Tb Begtrup 
Hansen at the Sllkeborg Tuheren- 
loela Sanatorium In Denmark In 
comparison with raw and paa- 
teniixed milk. The results ot 
thooe obeervatlona were com- 
pletely aatlatoctory It wu 


nff.Sr-VlmrortlN 

toeklng an the dellTory aide ef valre 


t the p 


1 good nubritiva value, 
and In certain cues of patrto 


paateurlaed mUk, wUIe no 111 efleatg flreAA toofli the 
method of aUrUliatlon. tu gnatost ■dTafltasa, how- 
“1 Its atertUty, whfto tha tout that It tonred 


nr the ti 


Tliiibcr Is w 
ere expi naive 
the innungi>r o 
fouuil It necfiwnri i 
Men ot fenec imma 
O suitable liiit,lhH III 


at Tueann Aria and fence posts 
ontl} atalea the Industrial World 
ii> riiraoii Kapid Transit Company 
Hiring aome wire fencing aud In 
I lot ot old boiler Inbea 
holes In them to attach 


the wire femlnx Hi made aome convenient gates by 
aUdlng I Inch tubes inBlilo of 4Vj Inch tubes the col- 
topolMe tubes serving the purpose ef cross bara Be- 
eently, la sinking a well for power-atatlon clrenlatlng 
water, he ntlllsed the shells of two weter4nbe boilera 
sinking them one above the other to a depth of SC 
fbet 


nATiffo A *0100 n ooHnnoB An. 

use of antleeptIcB requires care, elnaa otherwise the 
requisite effect le not SLbieved or the toots or the milk 
Is quite changed A Danish chemical 
Dudde, DBc , of Copenhagen, bu for loi 
prosecuting hie Invcstlgalton along these Unea and 
after prolonged upeiiment bu succeeded In evolving 
a process which bu rscslved the Indorsement of euch 
eminent bocterlologlste u Prof Yon Behring, Dr RI 

deal. Prof Tknner Hewlett, and other wall known The wirclea 

luminaries at the leading ItuUtutlona of Buropa Bo ’ oosst eatabllabed by the MokouI Oompony gad* tha 
iffectlve U It In iU ^^lootion, that buddelfed milk, Ueyds have been token over by tha Brittob Phot Ot- 

u it le generically termed, la becoming exteulvely flee, and hereafter will be operated by tlm fmrumeilt 

consomed not only In Dmmerk but other Bnrepeau Ihe longHlIattaee etatloiiB, however, at Paldhu.. Oorfe 

conntrlee and Great Britain wall, and Clifton an not Included In the b 

Although It appears eomewhat elaborate In eonparl- 
•on with the peputar dairy methods, the pro t em la so 
Inaxpeulve u to enable the purtflad milk to be eold 
at the customary ^lee. The milk upon eollertMn 
from tha varlona fima to brought to a cantral dwit. 
where It Is raised to a temperature of IIS deg la 
this heated oenditJon It poaaea through a < 
cleaning tnaohine atailtor to deatga la a leparatcr, hot 


and atm belong to the Marconi Onmpany Tto aot of 
the British government will no donht gutfk go fm- 
TWrtaqt atop (n the eommeretal nae el wlretou Wtor 
raphy, baeanae the Kareonl Omappay haa honitotora 
refutMl to nommnntoato with ewMa aot oqflIM wiM 
toy 
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Wim* A y9niT«ni n wax. 

Ob* I* «imMtom*a to think of mlnlnt openttou u 
feMpV oonluctod dMP in thn tiow*l* of the cartb, ud 
pf mLun wtoklng in iminseil poaiUon* aad mi nn 
whpIaMin* nuumphnn or powdoromoke and frtme. 
In Otok. howevar, mining oparntlona ve conducted tor 
the rocorery ol moUl on a truly enormoiu icnle, out 
In Ood'i good air and unllght. In the conne of 
whloh a mountain la being lereled Inatead of carema 
balng hollowed out within the earth'a crust 


Si^DitlflG American 

yean later the Utah Consolidated Copper Company, 
with that mine an its principal asset mad* a profit of 
12,760,000 in a yoar, and is still making an Incrsaslng 
output 

Copper Is the determining factor that has made all 
the difference 

In I8M Mr Newbouse secured eufllFlent uapltol to 
erect a cyanide plant, and the mine was a fairly profit 
able gold producer for a time, but profits dwindled and 
ceased, surplus capita] evaporated and total failure 


that mine, now known as the Utah Consolldatad Cop- 
per Company Prospecting on tbeee revealed an enor- 
mous lenticulsr deposit of copper sulphide formed 
by replacement In limestone and even this was not 
the limit, later liivcatlgntlon ahowlng hundreds of 
acres of old Igneouu Intrualve luonsonlte to bnve been 
Impregnated with copi>Lr solulloiiu poasihijr by the 
same later eruptive action na i nueed the replm enionu 
This forma the property of the preseiu riuiton Con 
nolldated Copper (.umpnn} and the mouolalii now be- 



Aeilal oable tramway seadlag down to the railway orea ftom the Om of the MbaashM” abovo the tramway shown in ffonUsplece 

Utoli Apea mine. of this Imue 


Nor am the unususl even sonsallonal methods of 
mining adopted the only Interesting features in the 
blatory of the Boeton Consolidated and adjacent mines 
at Bingham Cafioo, Utah In all the history of mining, 
always fUolnstlng by reason of its surprises there ts 
no story more romantic than that of ttio tranoformatlon 
of tbs Highland Boy on the verge of failure as a gnld 
mine, into one of the largest <opper producers of the 
world 

The iron goaaan outcrop in Bingham Cafion hail long 
been a Imal landmark, and was known to routalu gold 
to tbs value of 14 to |8 a ton but in a very refractory 
stats, in 11196 tha Highland Boy mine upon which 
considerable development work had been done, wea 
offemd for sale os a gold mine for 1300 000 and ro- 
fused after esamlnsUon by a Honlana syndicate Ten 


seemed Imminent when toward the end of 1887, rock 
tbat was going over the dump as waste was found to 
contain 8 per rent of copper The lowest development 
adit bad penetrated a large body of Iron pyrites con 
iBlnlng enough cbalcopyrlte to bring It up to the above 
velue 

Proepectlng In the same neighborhood by Col R A. 
Wall'B nssoolates diaclosed a great lan-olite of mon 
Konlte porphyry half a mllo long and oxtendlng well 
up tho mountain ridgea contaliilDg— If everything aa- 
Boying over 1 C per cent ropper la i ousldered aa or* — 
over two hundred and fifty million tons 

The overlay of the Highland Boy aulphide deposit 
waa alao found to be largely Impregnated with copper, 
end this led Hr Newbonae to acquire large holdings 
adjoining but not Ineiudod in the combination owning 


Ing moved as ohowii In oiir frontpage lllusiration 
Openttloiw were roinineneod upon the underground 
sulphides asHnyliig as miirli as M per lent of copper, 
but It waa at first a queatlon whether (he hlabor Im 
prvgnattons lould be mlnid nt a profit (ire carrying 
ni little aa 1 per i-ent hod been profitably mined at the 
Atlantic In Michigan but that wua native ropper 
wbemas the Btiigimm depoHlt wiis all sulphldu On 
ail mint of (be latter being so readll} arieselhle how 
iver practleally no ahafl sinking or pninplng being 
required It was very i hoaply mlnoil and with tha 
present stripping methods breaking euiirmous quant! 
ties of roih at very low lost n haiidaomo profit over 
mill and smelter iobib Is shown 

I he solid sulphide ore mined Is'low still pays for 
the oporalluns on the mountain toi>, oro being Bt(q>ed 
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from thrre ludergroimd level! In n deponit at ■ome 
i>Ja( cH luo feet wide. Tbe ore la dlacharged from Uie 
uppir to tba lower levelH by Uiutea, and from tbe 
limivt dlredly Into lars of the “high line of the tUo 
(.riuido Weelern which convey TCO tons dally from tbe 
Itimioii t uiinullilHtid to tbe amelter of tbe American 
binellliie Hiid Keflnlng Company at Qartleld 

I he Hirlj)pliiK oiwratlone at tba top of the mountain 
la gun with the n nioval of waata roch overlying the on- 
ili liril inonzonlte the ground having been leached of Ita 
iiiliicR to a depth varying from 30 to bO feet Thla 
aaatn la carried round tbe niuuntalii auci dumped on 
the fur Bide, where the ore body lice lower and could 
nut be (.VI iituaJly mined by removal of tbe overlay Now, 
hnwiver eiimileiilly rich oro to be lent to the mill la 
being Htrlppod In tbe same way and nent down by the 
tramway eliown In our llluulrnllon the whole of the 
rmk expoaed by each blast being carefully sampled 
mill aSMuyed and aorled accordingly 
For the stripping operatliiui Ove etnam shovels were 
Bret Bfliil up the niauotutn by a specially built railroad 
w Ith numeroiiH awlU bbocka. 

Tbe hilltop la laid out In four benches from 40 to 
lili reid high Ihi highlit bench being kept farthest 
I u k Ml lliul ruck bluslod them does not fall upon 
and Impede the lro(ka upon the bvnih beloa Well 
drilling mill hints are need to drill Cinch holes 30 foot 
apart In a Hue as far back from the tare of each bench 
ap tbo ezploalvo will break When the holce math 
the level of tho bem h below they are pumped nut and 
'eprung' with jn etlrka of 40 per lont ilyniimlle ngeJn 
with CO sticks and sometimes again with 7C or more 
This nuikee a iliain 


of holes Is Bred slinul 
(aneoiiely by olcHtrlcl 
ty and the whole fai'e 
of tho bench Is uiniiiil 
and shattered in that 
It isn be handled by 
Ihe stooni ahnvcie On 
the avorage J X tons of 
rock la broken in r 
innind of cxploslio 
iiaial and OOK Inn pir 
foot ef hulii ilrlMcil 
Mlieaes tiai large In br 
huudliil b> llin hIiuvcIh 
I lirlllid with |Hr 


SclentlHc 

A n« AVT<H>At» tumao imiAian mtn 




An Important deivelopment In automatlo signaling 
for railroads hu recently been Introduced In Orent 
Britain by the Oreot Western Railroad, the foremoat 
trunk line In the country Despite tbe elaborate nsf 
tun of tbe block system, and tho strict rules laid 
down In connection with ttt working, several accidents 
have receuUy oocurred In tbe country owing to the 
ordinary eemaphore signals especially those at tbo 
distant point being inadvertently overrun by the engl 
iieer more particularly In the lase of express trains, 
the miHhap belug due to the Hlgiiols being obscured by 
fog, snow or rain Notwithstanding the excellence of 
tbo block working this depenileme upon the human 
element has proved its weakMl link The Board of 
Trade deportmenl of the govcmiiieut which la r«- 
sponsible for liiHiirIng tho safe operation of railroads, 
has long Hcivecatod the adoption of an antomatio 
slgiiHlhig sjetem when by the engineer Is given on hU 
engine nut only a visual but also an audible IndlcaUon 
of Iho londltloii of Hie section upon which he la sntsp- 
iiig Ml ail) linn since II la realized that tba monsen 
lury oiiuiuitlon of tbo uugineera attention to any 
ollii r detail on Ihe locomotive at tbe Instant of passing 
a signal might easily Jeopardize the safstj Of blS 
Imlii 

rill liiNinl of Trade offlcinis have suhjeotad the latest 
Idea, which hue been adopted by the Great Western 
Hicllroiid to I he moat severe and exacting tests, and 


cbuoltB a dsagsr la ilaAWjrsd te ilM hWliMr 

whsther tbs read 1* eMU* or ptb|rwlaaw so that M*' 
attenuon U drawn to Ots Awt lastanUy Also, B^OuM 
(he lusniatlon of tho groaait oppantaa be brskm ttf , 
tbe preeeneo of g r s n ss , dirt, atow, water, ete., sd that 
the sleotrio olronltn ivmt bt cmineetad, tbe duM 
signal is InatanUy sontuM. In addition to Uw tires 
and electrlo bell plaesd In tbs locomoUve cab^ tliege to . 


exten 


tba danger ilgiial being rs pr eeen t ad by the word 
danger* printed on a red ground appearing In tha 
gtaaed aptttora of tba Indioator, while ' line clear" to 
repreeented by a oloar white apace. It wUI be reallxed 
therefore that much of tbe valna of tbe eyatem Uee In 


iiiHslun nr ulr In 
drills and spill up 
Ijoch of Hie hIiiivi Is 
I s of ‘liwoii 1 upui Ity 
with a ri4on dlpiier 
i'wn Irslns of woiiilen 
dump lura hHi ml lsi Ii 
M hovil nnrt ihe liiltcr 
III! thn 4 ton inra lit 

I hi riite Ilf ahoiil uoo 

II iiilnnti. kinir shov 
hIh I ni h working two 
shirts of till hiiurs 
ha\« hiinilliHl 14 mifl 

) dm innklnK 



IfoetIm of tnek provided with central ramp. 


Bear vkm of laoomotiTe, ihowlag o 


any untoward circumstance exists, such as appantna 
breakdown, disturbed insulation, etc., whether the line 
be clear or vice twrM. 

immediately braeath the cab of the focomotlva to 
placed the shoe (In the secompoiiylng pbotograpli tbe 
tender of tbe locomotive has been reoioved to show Ita 
position), which comes In contact with tbe flxed ramp, 
doling tbs poauge over wblcb It is lifted Tbe normal 
position of this shoe is inchas above rail levd, bnt 
whan passing over the nunp, owing to tbe tatter prw 
Jectlng some distance above rail level. It is raised about 
Inchesi This eontoct shoe is of stout construction 
and Is capable of adaptation to any type of engine. The 
contact face is 7 Inches wide and It Is caso-hnntened 
There Is a strong spiral spring provided wblcb Insum 
the shoe returning to Its normal poaitlan directly It 
Isavet the ramp. This shoe Is Ineulated from tbs 
moss of the engins. 


Is operated by the dis- 
ruption of a local alee- 
trie circuit on tbs lo- 
romotlve. In Its nor- 
mal posltlMi the shoe 
serves to oomplsts 
this sleotriLal dronit, 
but directly It to 
raised, os when pan- 
lug over the nunp, and 
even U only rained 
Inch, the ilrcult Is 
broken. Tbe result of 
this circuit Interrup- 
tion Is that a steam 
whistle Is brought Into 
action wblcb ban pre- 
vloudy bean held 
dosed by the drcult 
In connection with 
tbe whistle and bell 
slgnils. an lndh4aor 
board Is attached at 
tbe side of tbe cab 
There Is a large slot 
before which appears 
the notlflcstlon ‘Dan 
ger" upon a red 
ground when the slg 
nal Is against the en 
glneer, giving way to 
a blank white spare 
when the line Is dear, 


17 . 




A nw AVTOMATIO UIOTBIO tlSBAUlia ITgTUI JOB naTT,mnapf 


I luilmllim 


(«( h I hu of (Xiuvallnn hi 
ceiila per ton of ore tlellvered 1 
uxiiliwIVM ItlMir iinil HliovcIliig 

1 hu ore whs ted to go down to tho intH la dumped 
liy the I irs in ii imuon rutUIng bln tit the top of the 
Imlino allow II In nnr lIliiHlriitloii whidi fieda II Into 
Hip latnii aklpe of a lulaiuid kruvlly tramway Ihe 
lHtl(>r baa two paira of timka 1 ino foel long deeceiid 
Ing thn hlllaldi at a siiulUnt \ur)lng from JJ deg to 
J7 di'g The ehlprt dlBihirg, ilioiit I'id toiia per bonr 
Into Ihe Ht. dlunk n.ilving hlii at Ihe fool of tbo 

ihargCH dlri.tl) Into Hie i nliuud lara of the hlgli line 
The mneli, r ul (l8rn. Id aliown In oiir lllmd ration wiw 
built eaiMilnlly for ireiinioni of tin ores of Ho ItoHtoii 
OunaolldiitiHl (’mil loimir (.imtuny and ollnr mlnca 
of the neigh ImrhiKHl nfl.r iomIiulU had hr. n made 
with them proilding for a Miialn i-nnalant Niipplv 
On Bcronm of Hn oinniitiiliiouH und Irregular nntiirr 
of ilin KTiniiid .lorliil i il.k traniwaya are found to b< 
the eheapeiil raeaiia ef tninh|H>rtliig Ihe ore In Homo 
ihSM that of thi TUhIi Apix ml le being shown In one 
of our llluatnillouH In th.-a. buikcts Hiiapeoded from 
mllars travel upon a flxeil lulde aupporlod on towers 
tbe bucketa being ilnmiMd t.i an endlusa traveling 
cable passliig round drums it the b(.ad and fttnt nf the 
Hue, tbe weight of the loaded butketa doacendlng isirry 
log up the empties on tbe other Hide 

Fnim present IndIcatloiiM only the price of nipper 
pan limit tbe altemtloii of the horizon In Blnghuiu 
radon tbe time lielng mesHiirxi.iT distaiii when tbe 
gqlehes will be flited up with wimre rock And the monn 
fain tap redaiwd to about ibsir level 


nithmigh It la valuablt as an auxlllsry to the ordinary 
Ml III iplKire II ( iin be safely operated without the lat 
ter and as a result of tbeir Investigations have con 
ledett to uilB railroad permission to remove tbeir 
mniupliorea and operate a section of tbeir frsrlt solely 
npoii HiIm new H)Stem which coneesslon Is the flrsl 
that hna iver Iwen granted to any BnglMi railroad 
and iiiiiscqiiiiitiv marks an Important era In the safer 
worklug of railroads 

Thu HVHiein ail»|>tvd la entirely electric there being 
uo mechanical parts such as triggers to come Into 
eiiotHit HO that no canenasiODS x-an reanlt which might 
iinpiril the dnraMlIty of tbe Invention Upon the 
loronioiive Is carried a downward projecting shoe, 
H.nillar in design to Ibat jllllzed upon street rsllresd 
(lira to inUovt the current from the feed rail, and thla 
si.oe ionics Into conhu-t with 
I lid lK.lwe<>ii tbe tracks, 
luinnmuhatlon, and notifying the engtneer In the 
. Ill Imili visibly and audibly wtaulher the ssetlon of 
mail lie Is entering la blocked or clear Thene aniflble 
slgiiKla comprise a steam whistle or alran, which Is 
hoiinded to notify that the signal is at danger " while 

line dear’ la aignllled by means of an electric ball 
I liber of these aignals, when once set In scUon con 
'iiiues til sound nntll It In stopped by the snginser 
HI that the taller most Inevitably realtss the oonditien 
of lbs truvk by stopping the wblxtle or Ml, thereby 
netcptlng the warning oateoded to him BoOi stgnoto 
vre given oy Hie oiierator la (be signal caUn 10 tbe 
eiiglnevr without the movement of any apporatns on 
Hie Irni k tbiw latter conantutlng a fixed ramp. Kero- 
over, should there be any brsakdews Ut the elsetirio 


oolnclding with the 
wbUtle and bell alg- 
uala respectively Thus the engineer Is given a olsgr 
poeltive visual warning in addlUon to the positive 
audible slgnoJa The push button shown on the side 
of the Indicator Is that by which tbe engineer stive 
tbs ringing of tbe ball, and tbs lover the means br 
which tbe steam wbIsUs Is closod. Tbs nunp Is laid 
down at tbe point where tbe distant signal Is desired to 
ho given and, if tbe ssmspbore Is still to be retained. 
Is installed beside It centrally between the running 
rails It eoffiiirlses a bar of T Iron mounted and Uigu 
lated upon a tlmb^ base, and is bolted to the arena- 
tlw to tnsnrn ligltl^ tracks npoii which tUt> 

running traton sie mataMned tbs ramp Is mods (0 
feet In length) while for branch llneg a 49-feot length 
hss heeiv fonnd to be gfifBslent. 


of tbs dlsopprarsnoe of rust from Iran 
sd to «k» metlmi of retnfpmd eencrete 
slnKUHg, torn hew trshad hy tloblsad,* In Btahl twd 
msen, to tbe brasence ef arid caibonafoa and MiphatM 
In tbe cement tbsse salts dissolving tba Iron osfds 
and leaving the metal brl^t The- oimwnt in setttog 
absorba carbonic aeld from the olr, tbtm forming tas 
neceosary atld carbonates, and sxpertones baw shawm 
that the de-rnstlog prooess Is sActed whUs onto 
crate Is netting and coramanelDg tei harden- Thto dhk 


of Mintoreed cMcieto stractatas, Inumueh m the 
metal to btotaetsd fram nutlog by Urn allmllns^fm 
aetton ot the oemoit daring the mblM braesra. awl 
any nttc^ the haw to wmoveed by tad aetton;** the 
V.. aeartratogetatltoeiyttoe^aljttoi k 



wr$.t 

. korwHiaB limty'-ArHbot 

it Aobow tb« wwU om lor hartiw boon 
M liM Hd only omit to taavo tbnoded ita way 
ttiOKgfe Um .drotle Oeoon from tho Borth AtUnUe to 
tiM BohrtBg Ion, la noar tho proporiy of the rity of 
■an PruolBoau Our. Boald Amimdosn. the noted 
■nUO BBTtfatar, aalM from Ohrlatlaiila, Norway, 
with a erww of aeren In the year 1M9, and after 


American 

IMVO tho fhdl OBd pomlt me to handle tt. TbU la 
trio ahowB la tto lUnatratloii, when the animal la 
the ah^ whleh I am holdlni. Ita big blaalng 
aUrer BhaU-aaktiic tentaclee are being thrown over 
my band, while tho other anna an toying with the 
weed at tho bottom. 

The dark apot In the center Is the month, or tho 
black mandibles aarronnded by a white clnle of 
mnsole. In another view tho animal is seen entirely 
out of the ihell, ita mouth near my thumb one long 
tentacle thrown acroH my Ungrra, while the big 


aty by way of the North- 


I tamed over to the 
rweglan oonsnl at 
Ran Pranolaoo by his gov- 


sltlOB of this hlstorlo vea- 
sol ho deemed best Tho 
oonaol Onally concloded 
to present the '‘OJda’’ to 
the dty of Ban Francisco 
la behaU of the NorwesUa 
gdvemment, to be pre- 
served as a iwllo and 
souvenir of the feet ot 
Ohpt. Amundsen In mak- 
tap a voyage tbrougb the 
Northwest Peaeage. 

The dty authorities 
gladly aceei^ the gift ot 
the famous old ers/t, and decided to place the veesol 
In a eon^ilcuous position at the eitrcmo western con- 
fines ot the Golden Gate Park Just bordering on the 
ocean beach. 

The “GJfia” was fitted Into a cradle of wood, and 
loose dry saod filled In all around up to the water- 
line. The work of twollng (he old sloop out of the sea 
up the beach for a height ul more than 40 f«et and 
several hundred feet acroM the big boulevard to the 
point where It Is mounted In pennsnent position proved 
a vary heavy and difficult task of (nidnsertng. Bev 
aral days wore required to accomplish this work 

The total weight ot the empty hull ot tho “Ojda' 
Is eatlfflsted at 800 tons. The total length over all la 
76 feet, length of waterline, 66 feet, 
depth ot hold, 16V^ feet. 

The "GJda" was not 
primarily Intended tor 
Arctio navigation When 
pnrohaaed by Oapt. 

Amnndien, the vsHel was 
reinforced with stont 
wooden and Inm beama 



apreadlng tentaclee of silver and blue axe belug wuvoO 
aloft Ilka brilliant Vuoutlan bannere Tbe eye Is showo 
os a pure while epul Just below tho mouth mid near 
the large gill openings Delow this bange tbe bag like 
body When I withdrew my bend tbe nnul llus fastened 
itself to tbe glass aides of the tank and hung a 
glistening mass ot color, w Intlllal liig In the light Mot 
one person out of a thousand could even guess e Uni It 
was. Bven teachers of soology when the shell was 
UkeiiAWgy, tailed to recognlM It, and there was some 
reason os this was the first opportunity they had bad 
to see tbe animal realty alive By pinrtng a Uotb over 
the tank and raising and lowering It the nautlliie 
could be mode to ihonge Its color 
If tlw brood tentacle to esomined It will be seen to 


outer layer of 2-lncb 
planking and fitted with 
a petroleum engine of SI 
borse-power and a two- 
bladed propeller However, 


as main motive power 

A TA» lATimnL 


It with imponlty The ani- 
mal wu brought to me 
wltbout a abeii, and 1 pro 
vlded It with one. 

Ihe beauttful antaud 
■atoed opoi It with all Urn 
oagNiMM of a bomdeui 
Itonaft erab, ooetpying ft 
Atone*. Wbenatormedlt 
Would oKmoh low. Its en- 
tlta body and tenUdsn 
tbe ibelli ' 



as a gelaiinoua nist of each tcotacle, the exact sli ot 
the obeli the animal had been Inhabiting 
The radiation on the face ot the tentacles lord i the 
radlatloni on the shell and one could Imagluo tbat 
gelatin hod been pressed Into (he muhjs and allowed 
1o harden, and this Is practically what to done Tbe 
two molds (tentaclee) are beld up close together, 
the left one forms the left Hide the rigbi oue forms the 
right side. Then by maiil|iii1allon they are Jnlmd 
liigviher Indeed the lau tmlioles have la-eii Jolmd 
all the time, and so form a mold in wliU li the beantlful 
shell iir egg capeiile Is 

radiant rrvaluru all day 
and late Into the ulght 
and tbe following niiirn 
iDg part of the new Hholl 
was found a deUi-ate 
tenuous mass Uiat would 
gradually linrdon Hem-e 
t believe that a new and 
large slieli i an bi pro 
au<ed In u few hours huiI 
nearl) a wbolo one was 
made by this animal in the 
Avalon zoologlial station 
between I u clock to tho 
morning and 9 
It la given In all (he 
textbooks I believe tlip 
the male of the argonui i 
Is a minute animal biinlly 
an Inch long This cannot 
be so 111 all species I 
have a inalo wbirh Iiss a 
radiant spread of eight or 
nine inchse and le as large 
as the fi male i bn fiinnle 
lives In tho shell and do- 
poviiB liii eggs here— yel- 
lim iiiaHSuM whlih hong In 
the sill II I saw her leave 
the shell and \i indir about -it will darling Into II when 
niarmed ami havlio, i>r/i( tically all tlio hiiblLs of an 
iTtoiMiH Iht mall' of ibis Rta-i lea la liirgi and might 
nodll) Is inken for an nclopUH having Ita habits The 
lieantlful unimiil apia-ara at tin Kuutln rn Ciillfonila 
ibannci Islanda eapri hilly Hantu ( nialinn In 1-ihru 
ary and Angiiaf from ton to twenty sheila being foiiini 
uicry year Douhtlcas hundreds eonie ashore but nn 
deserted and broken 

The argonaula that 1 have kept In cnnflnemtnl Ihn 
in niimlwr were cittreniih Interoallng liny would 
eat flail fium my handa readily and illapliiiinl llilln or 
uomi of the timidllv of the uilnpiia Whin aliinnfd 


that whin hi Id above It 
the stn nil wiiiihl go live 
or Hix feel Ihroucli llie 


OATl PAXg. 


chi, I liialir It uoulil dlnv i 
Ihi bIiiIioii It me and shoot 
a alniiin with siiih fono 


would bo hlo 


Thn flriind Trunk I'l 
Lifli Kiillwiiy f Panada) 
has iiiiniiuncid ii novel 
unilerlnliliig wlurebv a 
reinnl ot tin grnwlh of 


II tor I 


lu 


fM tlMt aH wR* well, It wnnW findonUy o 
'idiaBlitai ttm nnd khofi* bta* aU tbe ttaw, prroeo^ 
‘ lag a moat li 


m un # A TAR PAFn vAvrovB. 


g wbkib oorreepond to ihoao ot the shell 
> beare anmbera of gUnda, and cllnge 
r ebjset It may touch Thseo ton 
• abell maken, and port of the work in 
oheerved to a epeelmen that bad no 
I tbe bottom, it hold Ito two ehell 
e above tUo by aide. In point of fnot, 
ge Then from the glands 
g aeeretlon and It aooii apponi-ed 


growth will lie kept llio 
offiilal iiliolograiilura of 
llin (umiuiny luiic begun 
111 woik oil ihe plan of thi 
I iiiupany and low ns along 
the line will lio photo- 
graiihed em li photogi iph 
being dnplIcHteil lonrlv so 
that a euiitlniioiiB ntonl 
may be obtained mil kept 
of each Indlvldiiiil town 
from the tlmo 11 apraiig 
up throughout tbe pirlod 
of ito growth '1 ht ri > ord 
o be of InVAluable Importum e lu yc-aru 


In British Poliimbla platinum le found In many o! 
the alluvial gold wni-klngs where It ran be saved aa n 
by produi t The saving ot It In a email w ly Is how 
ever altendnl wllli ho iniiih trouble that It has lieen 
prmllrally ncgleftril and nn appreclnble iirwlni-tlon 
iihiilu 1 r.i iiuy 
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futiiro be iii«def‘ we teked, end egein the aneWer 
cane back ‘ High diring. wo most gat ug clear of 
the belt of dlitnrbed air wUch taaults fron the Ir- 
regularltlea at tlM earth a aurtaea. From now on you 
wUI Bee a great tncreaae In the average elevation at 
which avlatora will maka their Sighta, for not only 
will they And In the higher atraU more favorablo 
atmoapherlo oondlUons, but In eaae of motor tronble, 
they will have more time and dutance In which to 
recover control or make a aate glide to earth ** 

Next we ralaed the queatloa of aullable atartlng and 
Btopplng placea, and auggeated that the art of flying 
waa handicapped by the preaent neceaalty for broad 
open apace* for the purpose This brooght the reply 
that since trains, trolley oars, steamboats and sailing 
yachts are all provided with special polnti of de- 
parture and arrival. It waa a little unfair to quote the 
necessity fur such conveniences na an objection to 
the aeroplane But the problem of alighting, oapeel 
ally during n croaa-coantry flight la not ao aertoiu ai 
yon might suppose It will be largely solved by the 
high flying to which 1 referred Juat now for, the 
greater the elevation, the larger the aection of 
country from which the aviator can select a suitable 
alighting place Buppoae," said Wright, “In making 
a flight. Bay of 100 mllea, I rose to a height of one 
mile and that while at that elevation motor tronbla 
neceaaltated an immediate descent Commencing to 
glide down the air on n grade of one In seven. I wonld 
travarae seven mllea of country In n straight line he. 
fore mnehing the ground, that la, anppcalag that the 
ground were fairly level But the glide could be made 
lit any direction, and eonsequently 1 could choose n 
landing place on any one of the ISO square miles that 
would be Included in n circle of 14 mllea In (Mameter 


"No. The next advance In the art <rf human dlgbt The chances would be therefore decidedly In my favor 
will not be ao muob In improving the motor as In the of flndlng some fairly smooth Held, free from obstruo- 

gractlca of high flying Personally, I am perfectly Hon, on which I could come down anfely " 

aatlallcd with our motor, not that one, but the later Of courae the question of speed came In tor dia- 
type, whkh has been strengthened In the very part riiMton, and the reply to the question whether we 

where the cylinder gave way juat now ‘ Thus Wilbur shall aoo any great Increase In speed In the near fu 

Wright. It waa In the gathering gloom of an October ture waa charactertatlc * Why should wa wish to 

afternoon, and wa were standing alone In the shed Increase the speed f It was only n few yean ago that 

nhlch had been built on Oovomor'a Island to house the world believed the constniotion of n anoceasfnl 

the Wright aeroplane during the late Hudson Fulton flying machine to be Impoaatbie and yet there are not 

Oelehrallon. A few minutes earlier the machine was niany blrda that 1 cannot overtake with that machine “ 

on its Inunohlng ways, wKh everything primed for an This waa presenting the speed question from a new 

ha^^lutlg flight in which Wright had purposed to and very sensible standpoint for It must be admitted 

travel up the Ksat River, over (he fo<K>4|NUia4aai^|mwM.dC'-(' AmB* ^ ..uipassed the average speed of the birds 


that span It. s cjaMJtiiiMtlMMF^.u over the Hud 
■w^MMBRmSnPalitadea and return to the starting 
point with a wide detour over the Jersey Meadows 
and across the Upper Bay We had aeen Wright and 
his mechanic crank the engine by n swift tnm of the 
propullers, had heard the hnid exploelon and crash, 
aa the forward cylinder tore loose from the crank 
case, and had seen the wrecked cylinder tear Its 
way through the upper plane and tall at Wright a feet 
At the very moment when a million people were lln 
tag both ahorea of the Hudson River, watching with 
absorbing Interest to catch the first glimpse of the 
author and past maaler of the art of brnnon flight lo' 
hare waa hla machine rendered an absolute wreck, 
and the possibility of a Hudson Fulton flight shut out 
for good* Under such dramatic oondltlona of dlsait- 
polntmenl a Frenchman wonld have wept Nnl so 
Wilbur Wright Picking up the bmken cylinder ho 
turned to tbs small group of which the writer tunned 
one, smiled gave an almost Imperceptible shrng of 
Uls Miouldera, and qulutly remarked, It Is all over, 
gentlemen “ 

If there Is any appetite tor thu sensational or mclo- 
diamatic In Wilbur Wright, he certainly keeps It under 
masterful control The fact that he had been opiHiavd 
to the giving of public exhibiffcns of flight and that 
this was the first and only exception that ho had made, 
would tor moat men have rendered the cnmplelo 
breakdown of his maihinn a moat aggravating dIa 
aater Yet five mlniitea later, when we were alone 
With him and hla dUshIcd air craft ke kraH iwrfeclly 
compooed, and showed hla phlloaophlrul estlinale of 
the true elgnlflcaoce of the mishap by iwlntlng to the 
broken cylinder and remarking "Thla Is merely an 
Incident The machine Is an old one that I used at 


thus early In the game Is one of the most aensatlonal 
achlevementa of this the latest and moat aensatlonal 
of man s Inventlona. 

Tn nW BUTlflB "OUABlOVSEn” ARB 

xnniziBLxa.’* 

Rather complete partlonisrs have lately been made 
public of the latest BritlMi “Dreadnoughta" and "In- 
flexiblea ' which are now being built In government 
and private dockyards Taking the "Neptune” as 
the latest representative of the Drsadnou^t' type 
In the Brltlah navy, we And that the length hna been 
Incroased by 20 foot and the beam by 4 feet, and that 
the displacement haa been Increased from 17,M0 tons 
to SUOOO tona The speed, 21 knots, romalaa the 
Mimn and no changes of any conaequeooe have been 
made In the dlapoaltlon of the armor for the proteo- 
tiun of the hull or the barbettea and turrets. 

The most Important ebangoa — those which serve 
greatly to Increaae the power of this ship as compared 
with the original 'Preodnougbt”— relate to the artna. 
ment In the Omadnought," It will bo remembered 
ten IMnoh guns were mounted In the following po- 
alllons Two on the forerastlo deek, a pair on oacb 
beam amtdahtps on the nutlu deck, with the super- 
structure between them and four In two turreta on 
the main deck astern and on the center lino of the 
ship This plan baa been changed In the Neptune” 
by plating the two wing turrets cs rrhclon or dlag 
cnally, with aufllclent dialanoo between them In the 
fore and aft direction to permit the guiu of both tur- 
rets to Are nn the same broadside Another change la 
tn raise theea two turreta and also turret number 4, 
one deck higher, placing them at the aame elevation aa 
the forward turret The aftermost turret will be lo- 


Kltty Hawk The metal waa rather light at the point 
of fracture The defect has been remedied In our 

A few monlha ego we expreased the opinion In 
these columns that tbe element which needed most 
attention in the aeroplaiu. was the motor and Ihai 
Until the latter had been bmnght up to the degree 
Of reliability of the autcunoblle motor, the art of 


cited, os In tbe “Dreadnongfat," on the main deek. 
Ry this redlatrlbutiott tbe ' Neptnne" can Are six guns 
ahead, eigbt astern, and ten on eacb broadside, as 
against six ahead and astern and eight on each 
brnadstdo, in the ortglii^ “Dreadnought” Tha “Nep- 
tune' will carry a aew fllkcallber, wire-wound 12 Inch 
gun, and not, aa raportad, a llb-taob gun. For 
torpedo attack a battery of 4 7 Inch guns will be 


flying could not make much material progress Wilbur 
Wright however does not agree with ua. “I have de- 
reloped my motor to the point at which It has (caaed 
tp giva me any more anxiety than the motor of an 
nn^raioblle I have run the later pattern of this 
nutor In an endurance teat (net of courae In the nir) 
Inr term oongwuUve hours, and my machines have 
made 210 ooMecuttve flights without axperlenelng 
gaotor tronblu'' 

- wUlUiederetopauatorttw 


mounted In a lofty eeatral artaored redoubt anrronnd- 
Ing (he amokestacko. which will protect both the gnns 
and the amokestack ba ae a. 

The Improved Inflexlbla” known m tha ‘‘Tnde- 
fatlgahle,” has 26 Met BOn tangth, 2 feet more haam. 
and 2 00A tona additlaBa] dtiplaeemeBt thah Admiral 
Beymour'a flagship Thu tpa^ It ths aame, hot the 
extra 20 feet of tenflt^ wIU anaMe ths midship tar- 
reti to be placed tarthar aPArt In tha fora aft 
dituetlun than thty a^ (a Che “tnOtadhte.'* iritli the 


raautt that tha broadrtAe aRlto of Are 4 whgt ' 
ha eollad tha "ott tnnikt," that la to air* 

which la on ths sMa tha ship rameSs {com that ^ 
which an engagement Is taking plaoa, wlU ha gnatUr' 
inoreasad 

arest Brttsta avldontly Is wril pleaasd with her 
SOknot battleablp cmlaers of the ‘Inllexlbla’' tyj*, 
tor aba la now preparing to lay down on tha wsya 
vacated by the ‘ Indetatlgabte” another ship at tha 
aame type but of far greater dlmenahma. ttaf la ta 
he <00 feat In length, and equipped with turbine mm 
cblnary of even greater horsep o wer than that ta- 
ataUad in tbe "Lnaltaiila” and “Moarstania.” Aa thasa 
liners exert ovm- 70,000 horse-power when they Sra 
making their maximum speed of 2< knots, it can ba 
understood that to secure tha fS knots required In tha 
new erulaer battleship, ths horaa-powar muat run np 
to 80,000 M more It la probable that the veasal, nr 
her trials, Hks her predecessors of the ‘Inflaxihla" 
class, will exceed the requirements by about a conpla 
of knots. Tha “Inflaxlbla" and her olstera mods Ifl 
knots over short dlatancea, and It da likely that tha 
<00-toot ship will ba able to carry bar battery of eight 
12 Inch guns tor a short apart across the high saaa at 
a speed of 20 knots an hour, which Is higher than tha 
average speed of tha torpedohoat destroyara 

■mi FHOTOosnuoAii BiAonon- 

A quantity of benaaldehyda, tacloaad in a sealed 
gloaa tube and expoaed tn ll^t, la almost antirsly 
converted Into a red brown, tranoparent resin which, 
when treated with ather leaves a Mnall quantity of a 
cryntalllne residue, tuning at 476 dog P and Identical 
with the trimnrlo modlflcatlon Into which benaalda- 
hyda la convertad by the action of lodobenaoL 

The resin depcalted by tha evaporation of the ether 
from tha ethereal solution yields, on distillation, ben- 
sole acid, hydrobenioln, and unaltered benaaldehydc, 
and leaves a realnoua realdne which hoa the percanUga 
composition, but tour ttmaa tha molecular weight of 
benaaldehyda. of which It la probably a tatramsrie 
form It may however, ba a ketone, of tha formula 
(OH.), (C»). (COH), 

Dtbenxylldnn acetone In alcoholle smnlaton expoaed 
to light tor a year yields dt-laosafrol ta addition to 
tbe molecular weight of the ketona 

Isoaafrol mixed with a trace of Iodine and expoaed 
lo light fnr a year yields dl laosatrol In addition to a 
large proportion of rosin but aafrel la unaffected by 
light Analogoua results are obtained with methyl- 
eagenol and Isomethyleugenol Propenyl compounda 
are found to be more oflacled by light and more 
readily converted Into polymarle forms than memhora 
or the allyl group The action of light on mixtures 
of benxaldehyde with aafrol and tsosafrol produacs 
raslnoun lubstuiocs which, when pnrllled nnd anolyasd, 
prove to be simple addition producta 


Txx flPBOTRini or aaxi. 

A bulletin has recently been Issued by the Lowell 
Ubservatory in which the reeulta of Ur Frank W 
Very's quantitative moasuTementa of tbe taleaslflca- 
lloD of great B In the spectrum of Mars are glvoi 
The general result of tbe Investigation ta that the 
grest B In Mars ta 18 per cent stronger than in the 
spectrum of the moon at the same aKltndc, and that 
B in the spectmm of Mam ta relatively more Intmisc 
by eight times tbe probable error of the result Mr 
Very states that while there ta considerable varlathm, 
there are nn contradictory results. In Mr Vary"! 
opinion the measurement proves beyond a doubt that 
It ta pooslble to dlacrtmtaate dIBerencea of a few per 
cent In tbe Intensities of ipec-tral lines, although it 
would take much wider vartatkma to attract the at- 
teniioD of a casual or even of a careful observer, if 
deprived of auih aaatatance as can he given by tbe 
apoctml band comparator In hta recant Honnt tinilt 
ney itudies. Prof W W Camphell, of tha Lick Ob- 
servatory, statod that the A band was fatal tn both the 
lunar and aolar spectra when the bodtaa were low, 
fainter whan the bodice were higher, and very taint 
when the bodies were at their htflhaat, hot tor equal 
BMtudea, the A bond in the Martian and lunar apeotim 
were eqaaUy tatenoa, plainly slgnlfi^g that tha al»- 
■erved bands were dne to wator vapor la the earth's 
atmosphere above the anmmit of Mount Whitney Here 
ta obviously a cenfltet which must ba aattled hetore 
we know definitely whether or not tbe weatram of 
Mare-doss ooatata wator vapor 


In the Revue da la Boodnra Antogtne. BoumonvIUe 
describes a method of repairiiig crMked Iron pallaya 
by local beating The crack ta tha rlta ta opaaed Iv 
means of an oxpanalon screw acHug on tha two od- „ 
Joining apokea so aa to make a gap about 1/14 Mi 


to 1/24 Inch ta width Welding mstaJ heipg Hta* 
meltod la the crack by meana of tha oar-a e e mi wi y . 

llama, tbe expansion seieir is wUhftawR qMWt ’^■>*1 , 

tha metal ta itlll rod hot, aa4 tha atatle 
the rtaa coontwaota tha eohtoaelllea <4 ^ 
oooiing, No ipaetal cm b ,, 

matai m ta 



T TPif*t** -cm» 

mSi^^S^a^mitt*'m*^nnio>m>- 
i|i>i,jm^» if te W M' t oww d*rtiM»iiw»d^*. 

:ii^^lj|tWkv wewumuj »« 
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uCMirr HM tnauM ^ imp* ud 
iMAtt vlihlii tb» TMT, 8606 thirty dlltamt mto- 
plWM hstf • of MTMi^iith) motata «m ihowii, 
ilk mil «• AM «nai AIrtgflil* ■hd •eranl plain bal> 
A oompMa dMcrtptiaB ol the itioir win ha 
watIA SoiBiTmo Aioaioan SumncmT 
^Mbra rfartldf to toaoh Uniamnta Lahm and 
KIMphrliM tba oparatioa p( tba raoinUjr aequlrnd cor- 
athtotai. biplaita, WlBmr ^aht triad tha manhtna 
oU OMohar nh and bad bla puplli tlma talm for a 
dWHtifo or a kdomatar to a rioaad dranlt Tbla dto 
taaba, indndtof the torA, waa eonnd to 481/S mo- 
o(ida,oyatBqiaadotaiaotIyMullaaaahoar Allow- 
tof toO ttatan aitra for tha tan, tba apaad waa BO 
aa hoar Thu It aaama that tha new ■oreni- 
■ant haroplana ia qalta u foot u tha Bteriot or Our- 
flM »iaahtoa» whbdi nada orer 4T mltaa on hoar at 


With tha Croat arlatlon neat at Rhatoia u niodtf , 
atouat all tba other larca otttaa on tba Ooattoont have 
arraiiged for a aballar amt Afoar Braaoto (Italy) 
and Bartto, Spa, BonlocM, and Dieppe to Franoa, 
rraakfort to Oermany, and Blaekpaol to Bnglaiid 
here pat up large oaah prUoa to aaoura Latham, Bla- 
riot Farman, and aoma of tha leu well known bat 
Mly aa daring ariatoro. TIm Frankfort authorlHaa 
erdh F«nt oo ter u to pay tha irarallng and hotel 
aapaaoaa of the *aitrd mu.’’ A big meat wu bald at 
Uia now JoTloy aarodrmna near Faria frmn tha Tth 
to tha Hat of thla month, no Ian than 87 machtoea 
batog entered of which 18 ware Voteto biplanei On 
Oetober 10th tboneanda of people docked to Juriay 
Tha train nerriee waa Inadequle and there wu neh 
a domooBtration by tha crowd that the troopa had to 
ba eallad out 

On Ootober 18th a conroe of lactnrea upon avlatlan 
to ba glren by Wllbnr R. Kimball wm Inaugurated at 
tha rooma of tha Young Mena Chrlatlan Aaaoolatlcn, 
818 Went 47tb Street New York city Beeidee Mr 
Kimball^ leeture, which wu lUutratad with a num- 
ber of modelo, Mr Hndaca Maxim, the Inrentor of 
maximita and an authority upon axploalTea apoke 
upon tba dropping of explMlm from aeroplaaao. Ha 
thought tha public abould be rid of tha tellocy that 
much harm can bo done to thla way Tha aeroplane, 
ha baUerea, will bo noed tor aoouUng and roldtog but 
not u an toatmmant of deatruotlcm In itulf Mr. 
Wtothrop B Scarrttt on axprooldent of the Automo- 
Mia anb of America, gara on latareaUng talk on tba 
fotore of aerouutloa. 

In eonnaeiloa with the Ceatahnlal Oelebratlon at Bt 
LooIb. Olenn Curtin made a nnmbar of abort but good 
ffvhlbttloa flighti Then vM ft noa on 

tha 11th Inotant to which 10 balloou competed. Tha 
“Bt Loola 11L,“ piloted by Lonia ron Fhol. won. ear- 
artog B4B mllM to 41)6 boora duration, and landing 
at Lawruca, Mina Iha “Indiana," with B H. MotHU 
pilot and J K. Schauar aide, landed near Albany, 
Mtaa, BOO mlln dlatont Mr MaQlll wu token rio- 
lently 111, and hla aide wu finally oUlgad to bring 
tbft to ftftith to gftt ftMlttftBOft. Thft 

"Outannial," H R. Honeywril pilot, made a flight of 
4M anu gad tanded at BHao, Ain. The “Otorelaad,'’ 
J Whda, Jr, pilot and A. B. Morgan aide, corend 
4Bg mllu and landed near Alanadar Olty, Ala. Rald- 
vta, Knabanahna. and Beochy algo made flighta at tha 
ealabraUon to thalr dlrigtbka. Mdoaro. Foot and Ha^ 
men, to tha “New York," wen tha aaduranu rua to 
tthom Mmtotttaa. 


The thM tttunatlenal boUoon rooa for tha BanaMt 
trophy atartad from gehllarm (hear Soririi), Swttoar- 
tad, on Bondgy, Ootober Std. Thafo,k«ra If gtortan 
rapfoagntiai f gatlpw and- dftldod u foUowa 
Aaettoa 1, Anatria 1. Baigtom llngland 1, Pnuna 8, 
Oaffoi^ «, Itohr 8. Bpafo 1. BwUurland 8. For tha 
gaaoM MgU to flmr yagto tha enp wu won by an 
Atoarienn, Mr. 38. W. Mto, at Ootombuo, Ohto'>onr 
nala ri i pr tnu tell u ha rtog tha good fortuna to trarul 
nrar 848 iqOu to 8B hearg, and, after paaolng throuSh 


a dtoBehtof toUt Shd hertot aodM agalUng upart- 
antoa..k to* ^aatgrtn ,A4to to finally land to the 
^ to tog ftoadi ar^Ontora. poato m^ north otWarw 
«< to Rnaaton )>«#«d.. 3«to nnd hlg nida ware 
abitoadto thriu,toi(jtoafo-|itod^^ and prori- 

atodfit,to-aM|to to WlpM dp mg. jUter detor 
'■ totoatiBiulto toitofittoilr|<toii«aaB,il^ 
a fcaffiK a|t-. fijtot •tomtian thmr 


^VLEC^CITY. 

4iM mm Vaah PnbUe Barriu Oommlaalea rtpoito 
that 8487 pamona wara tojnrad laat Angimt on tba eur- 
tooa Mellon Unaa of Maw York eity Thla la U lau 
than toe racord tar Aognat, 1008. Tha aariou laforiu 
for thla Aagnot ware 804. or 88 lau than for the oor- 
rauondlag month M loot yaar 
Tha Ou ai H a a Pacific Railroad hu found the tele, 
phone M> urvlcaabla for train diapatebing that the 
proaond oyatem of abont SOO mtlu of telephone Ilnea 
wlU ba axtaadad to I.OOO milea within a year The 
flowpany atatu that about fifty per cunt more trafiic 
eon ba handled now than wu pcoaible under the old 
telegraph ayatem of diapatebing 
Mroty onu In a while we bear of wlrolau tele- 
graphic conimunlcatioa orar an enormou range Re- 
cently the army tnnoport ‘‘Buford," while nuring 
Htmolnla. ancoeeded In exebaagtng maaaagca wHh the 
ttedflo coaat. ‘The dlatance oovered wu 8, BOO inllee. 
Thla dou not mean that there hu been a wonderful 
adrance to wlreleu telegmphy, but merely that at- 
mupherio oondltlou were uuuaually teTorabla. 

Tha alaot rii oa t ten of the atraet railway line from 
WoMwlch Aroenal to the London County Council free 
fony hu been brought to a bait owl^ to poaolble 
dlatnibanca of the delicate toatrumente at Oreenwiob 
Oboarratory ‘The Aatrmtomr Royal hu tha power to 
atop any undertaking within three mllu of tha ob- 
oartatory that la liable to affect the toatrumente, and 
the roUroad oompony muat obtain hla conaont before 
proeeedtog with the aleeiriflaadan 
flfiunthetardra of elaetrical apparatu hare recently 
awakanad to the fact that there la quite a demand 
for a tranaformer which will penult of operating elec- 
tric belli, buaura, toya, etc., with current taken from 
line droulla In place of atoraga or primary battarieo. 
Small dlract-enirant battery apparatua may ordinarily 
be operated on an altemating current wltbont any 
change In the windings or connectlono, provided the 
voltage Ib Bufflclantly raducBd A traoBfonner of thla 
type hu recently been put on the market, which will 
reduce from 110 volte to from 8 to 26 volte. 

A wary togenlou method of over co ming the friction 
of tntermeihing geara bu recently been devloed ‘The 
gear teeth are electranognetleally held In enaagement, 
wltbont actually contacting The teeth of the driving 
gur are tnagnetlaed by meauB of Bultable colla, while 
tha teeth of the driven gear urve to pairs u anna^ 
tnru tor the magnetlaed teeth Of eouru such an ar- 
rannemant would hardly be anltable tor alow, huvy 
work, boeauw the out of current would be gruter 
than that of lubricating oil and the kwa due to friction 
but for light, hlgh-epeod work the electroinagnetlc en- 
gagement would undoubtedly prove very advantegeous 
FertaUa telephone inatrumenU are being made by 
the Western Electric Company tor use on Intenirban 
eleetrio railways ‘The telephone InatrumenUi are oar 
Tied on the can, and Btations are located at various 
points along tbe line. ‘The conductor or motonnan 
oan connect tbs instnunenta to tbe station by merely 
Inserting a pair of line plugs, and thus can get Into 
dlreet communication at once with the dlepatcber 
IB cau of delay on the rud, or sn nccldent these 
taatnimante are Invalnnbls, u they enable tbe dla- 
pnteber to Inam tbe parttculara at flrat hand, and 
make arrangemente to relieve tbe eltasilon 
Aa qipantw for sterilising water has recently been 
put on the market In France In which ozone Is need 
to daatrey the bacteria. ‘The oaone Is generated by 
mean! of electric discharges, and the gu Is Introduced 
Into the water by meau of an aspirator Tbs oione 
la lad into a mixing tube acrawad to tbe water teucet. 
and the water la forced by a amall pump tbrougb eev- 
ual eompartmanto, u that It Is divided into a number 
M fin# jets. In this way on Intlmata mixture of the 
gu nod water la obtained The dsvlca Is so arranged 
that tbe osona Is genaratad only when the faucet la 

A targm elsetrio treigbt looomotlva Is being built 
for tha Now York. New Haven A Hartford Railroad, 
with whlah It wUl ba poutbla to tut thoroughly tha 
advoategu of handling fratffht Mina alactrieally ‘The 
IdoomotlTa will also ba oaad for banllng boavy pu- 
aangsr Mtoa. Following the preoent tendency, tha 
mofon nrs Maead obava tha ulee, tbua ralaing tba 
oantar of gravity and redndng tba sbocka ud atralu 
to which tha roodhad and Mck are subjected by le- 
cometlvu In which the motors are monntsd on tbe 
Bxlaa. Thp looomotlva to mounted on two tmeka, one 
af which to pivoted on a oantar pin, wblle tha ether hu 
a fora«nd4ift novsmant u well u a pivotal movement, 
pannmtogItfonagotlateenrTes. Four 8IM) horupower 
ttoltoghBM matora are ssed, which may be operated 
either wHh Xl.OOO-voIt ahamaUng current or dCMVvoIt 
dlraet eurrwt A floxIMa connection between tha 
pow er and tha wkaeto to oeemnplUbcd by guring tha 
motor to a gam on tha ule which to provldad wKh 
griring oyma that projaet batwaan tha epoku of tha 
w fc al ^ Thtm arms ore eonnaetad with eoll sprinu. 
whkh narra to aboorh shookn ud stmtoi of Maimto- 
' «0R 4iifi gfidoltta toigu M tba faaiR 


SOIENOe. 

ThaOoatoVsaijr oontrovaray will probably be oatUad 
by a eommlsaian of Inquiry appointed by Dr Ira 
Rem s e n. The conunisalon will examine and report 
on tha Arotio reoords, observatlona, and date eolleotad 
by both explorers. 

Seemsnogs are now made of cellnlold and hard 
rubber (follulold Is better thau cardboard because It 
Is waterproof, light, very bard to break, and can be 
worked Into the peculiar curvn and twist so necessary 
to give tbe boomerang lU pecullnr properties. 

11m owners of a 8t Abbs fishing boat have made tbs 
Important discovery that a net dyed u nnarly u pos- 
sible the hue of the see Instead of the traditional 
brown yields much larger results In tbe matter of 
fish caught Tha discovery was says the Western 
Morning News put to the t>>st a short time ago when, 
out of a fleet of alzty-flve boats the boat wtib Its neU 
dyed blue made ter and away the largest catch. The 
dye used is blueetona The discovery hoe aroused 
much Interest among the flehermen. 

Fsat, u it comes from the bog, contains from SE to 
6E per cent of water According to Dr Ekenberg It 
appears that tha put contains a hydrocellulose whuh 
Is of the nature of a jelly It the peat is subjected to 
preuure the bydroisllulofe passea through very much 
u soft aoop might, and without separating the water 
from the peat If, however the peat Is heated to 
about sat) deg F this Jelly Is Immediately deatroyed, 
and most of ths water can be separated by a pressure 
of about 840 pounds per square Inch 
^ Thm steamer ‘Conqueror ‘ at Leith hu been char 
fared by Dr W B Bruce Edinburgh the leader of the 
recent Scottish '‘National Antarctic Expedition for the 
pnrpoiie of undertaking another expedition to the imlar 
regions Thu expedition It Is expected will be ready 
to sail In a little more than a fortnight The present 
Intention Is tbit the expedition will be away tor two 
or three months Important observations In tbs 
nelgbborbeod of Spltzborgen are premeditated Dr 
Bruce being a recognised authority on that region 

A preoess hu recently been patented by two Italian 
gentlemen tor rendering calclnm cyanamlde Inoffens- 
ive At preunt this product hu several Mrions draw 
backs owing principally to Its caustlnlt), and tbe am- 
monia and hydrocyanic ethers whirh It gives off. Tba 
process In question propeaea to add sulphuric acid dl 
luted with Its woigb| in water to the cyanamlde, after 
introducing the cyanamlde In small quantities to tbs 
liquid, tbe whole should remain slightly acid After 
an Intimate mixture the product is drlud at 40 to 60 
deg C , and then pulverised. 

Tha tollowlag experiment, writes Mr C 8 Jackson, 
In Nature, is easily tried and throws some light 
on a certain type of Illusions A small cogwheel 
from an old American clock Is the only apparatus re- 
quired Holding tbe axle In the Anger and thumb of 
the right band, give It a twirling motion soy connter- 
clockwlse Lot the teeth of thw wheel click gently 
agalut a small card, or the finger nail of the left band 
On looking at the wheel the sptAce apiieur to revolve 
connter^lockwlse (u they do) and the teeth to revolve 
In the reverse dir ttlon 

Radlnm appears to have a marked action on tha 
development of the eggs of tbe PMlItie aprrta M Jon 
Tnr, of Paris, made a lurles of over forty experlmenta 
with a very strong radio-active preparation about 9 
milligrammes of rudlum bromide act lug through a 
thin glsu plate upon tbe eggs In different stagoo. In 
tha first stages of development the eggn do not seem 
to suffer from tbe effeet of the radium but after a 
certain period It Is found that tbe orgens will no longer 
he formed A longer expoeure cauees tha larvoi to 
shrink np and they beconie only one-flfth of their nor- 
mal else. After 6 to 9 days there remalne nothing 
but a shapeless mass of cells and tbe mass lo observed 
to have a rapid rotary movement Inside the shell of 
the egg The larvie are found to die In 9 nr 10 days 
after the laying of tbe eggs without being able to 
leave the thell 

Iba oeon i guea of arm of tungsten In Canada Is the 
subject of a report I)y Dr T L. Walker recently Is- 
sued by tbs Canadian Dapartment of Mines After 
pointing out test the metal Is used not only In the 
manufacture of metalli' filament electric lamps but 
also In the production of tungsten steel and of (be 
tungstates which are employed as a mordant In dyeing 
to giving weight to silk gooda, and to rendering cotton 
gooda fireproof he goea on to give particulani of tbe 
chief tungaten orea, their gaologloal occurrence and 
tha methods used In treating thorn, aa well ns aomn 
statistics of the world’s production of them which has 
been advancing rapidly of lata years He then gives a 
detailed account of the ocmrranca of inch ores In Can- 
ada, and finally remarks that, though no tungsten pro- 
dnetloB has yet been eradltad to ths Dominion and 
that she has no well-dovaloped and astabllshed tung 
sten ore mtoos, stUl tbaifi an anaj dtotrlcts where 
Neh onnoeew. 
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■emblea th«t of 
up, th« Bvtator being placed below the plane, and the 
uictar— a 4-ryllnder alr-eoolad engine of the V type- 
being located at the front edge, and oarrylng a pro- 
pi Her on lu crank-ahaft The wlngi of the monoplane 
are aet at a alight dihedral angle, and are provided 
with a flexible edge at the rear A tall with 
vertical and horlaontal aurtaoea la moonted 
upon a bamboo pole extending oat behind. 

While making an attempt to win the Lana 
prlie of tlO 000 at the Mara aerodrome near 
Berlin, Herr Qrade experlenoed a bad tall, 
fortunately without Injury The flight re- 
quired waa one of Itb kUometera (IJIflintla) 
la the ahape of a figure eight. The aviator 
made a aplendld atart, but In the middle of 
hla flight, when at a height of nearly 100 
feet, the propeller broke, and the mmehlne 
came forcibly to the ground Fortunately, 
the abook of atrlklng the ground waa leaa- 
ened by the alighting of the monoplane in 
aome low pine treea. The machine waa 


only raaohOd a gf IM flatten (Stl (aet). M 
ararde. who wan ogaratlag a Totaln bWaae. bad a bad 
tumble after completing three elratlU of the eoene. 
He fortunately eccaped with only a faw lU 
Thle monoplane re- Beron De Oaiete damaged Ua biplane In making a eud- 


On September Sflth, aonyter made SI roandi of the 
courae, and eovend an oOctnl dtainnoe of T7H kilo- 
metera (41.11 mllea) (a 1 hour and 17 mlnutea, a 
Hpeed of S8.7S mllea an hour Lntham oorered S7Vh 
kllomnten (41A1 mlleg) in 1 hoar and 14 mlnutea. 



n a few daya. 


m ATianov ust at uunr un 

lATXAlCfl niSHT AOMin TXI OITT 
The aviation meeting which waa held re- 
eently at Berlin waa apeolally noteworthy fOr 
the great feat of Hubert Latham in flying 
acroBi the city of Berlin from the Tnmpel- 
hofer Held to the aerodrome at JohanniathaL 
Thla flight waa made on SepUimber S7th, the 
aacond day of the meeting, and It haa already been 
mentioned In theea columna. Our photograph abowa 
the machine aa It flew acroaa Iho abeda which vtera 
erected for the aeroplanee at JohannlathAl The gnat 
height at which lntham flew la indicated by the email 
Bin of the monoplane, which looka Ilka a huge bird 
of prey winging lia way In the upper air Intluun 
made the flight of 4)4 mllee acroee the city in leaa than 
10 mlnutea. Ha Orel made two elnulta of tha Tampel- 
hofer Held and then aUrtad atralght off acroaa the 
city at a height of about 300 feet Aa aoon aa word 
waa received by the waiting apeetatora at Johannlathal 
that lntham had atarted they all atnilned their eyee 



in an effort U 


• In the dtotanoe. Soon 


TBi okABi soiranAn n ruen 

Hla average of 41 11 mllee aa hour In the lO-kllometer 
apeed teat cauaad him to be declared the winner of 
the apeed prln oLtS.OOO On October let Rongter woo 
the dletance prUe of $10,000 for ^bour 41 minute El^ 
aecond flight. In which be covend 8044 mllee at an 
average apeed of SO mllea an hour 
M Blertot’a monoplane waa attached by the manage- 
ment when the champion aviator attempted to leavw 
with It for Cologue. He had been paid |S,000 to fly 
at Berlin on flve daya and beoanae he mfnaed to atay, 
hla machine waa ratalMd. If. LeUanc alao atoppad 
whan Blarlot qnj^ Qn tha whole, thia meeting waa 
fhlrly aaceawfttl, enpaolally m view of the Ihet that It 
waa run during tha Ume of the 


a toi(lpa an 'veir aenritlva to the aotloa of heat 
1 light, an eaallr degtroyad by dlgwUm f i TH Mt» 
1 oonadquently an tanoonoiia when sbaVownd. 
There la a great variety of tbeM fl mrtng 
SaiF e polaea alona eontalaa half a daM 
diatlaot toriaa, each of wUeh bsarta a 
otto aoUoB on the aervour ayataii, tfcairil 
or the white Mood oonmaelco, ria 
It U pooribla to produce la any animal 
aa nrUflclal oondltlon of ImmunKy to thn 
eOteU of any animal venom ThU la aoeem- 
pUriiad by the repeated taJectlMi of tha 
venom la doaea, each of which In too naul) 
to oaufla death. After a lanar or nullar 
number of laJaetioiM the animal nboalna 
the power to raelat the aoUtm of many 
times tha quantity of venom that would 
■nfllot to oanie dMth, If It wert lajaetad 
Into the velnfl of a noalmmnnlMd animal. 
The blood of tha immnalaed animal now 
contalna a new anbatance, aa anUtmUa 
which has tha property of neutrsHglng tho 
torin of tho vonom, and thia Mood (or 
rather Its watery part, or aerqm) may ha 
employed to oombat the tonic aat^cm «C the 
venom la a n ‘ . 


pmita, eahibit aa extraordinary r 
the ritoet of their bltea. Thla natural 
muDity la explained by tha preeence of aatItosU 
the blood of tbeae antmala. Berpenta are alao 
affected by tbetr own venom In general, It la al 
Impoaalble to kill a venomous animal by Inocnh 
it with the venom of Its own speclaa, of which 11 
flapport very large doaea with Impunity 
Tiase ihcu demonstrate the abenrdlty of the at 
of rattleoaakeo and acorpioat committing aulold 
meaaa of their aflm venom. It ia aaaerted that a 
plan or a ntUaenaka imprlaonud in n circle of re( 
Makti wUl aUng or bito ttaelf to death. Thia le a 


■peck In the aky it 
came rapidly bearer, 
and Anally paneed 
overhead as etaown 
In unr lUustrnllon 
Before coming to 
earth, Latham com- 
pleted two clrtulta 
of the aerodrome, a 
dletance of about 
ISH mlloA Upon 
nllgbUng, he re- 
ceived a doclded ova- 
tion The total 
length of hU flight 
was about 24 min- 

The opening day 
of tho meeting Sun- 
day September SEth, 
waa Pot very auspi- 
clona Baron De C!a 
tors made several 
cireulte of the :;H.- 
kilometer ( 1 S 8 


however, to qualify 
for the apeod prise. 
Leblanc started on 
hi* Blerlot mono- 
plane, but only •*» 
ceeded In making a 
half ronnd of tho 



’ fo low a oonunarelal 
value that It la 
hardly worth the 
trotthio of aelllag, 
nnhaa It haa aoca 
mnlatad In larga 
quantltleo. Buttbare 
la a dlBarenoe In 
scrap, as the follow- 
ing story provao, A 
French ahlp recently 


llagntlon of ISOS. 
Tha scrap la oon- 
rignad to tbs lUlloa 
govemaiMit and la 
to bs used In tha 


warahip of the 
“IXeadnonght’' type. 
It appear* that a 
mhaU lot ri aimllar 


brought to Qaaoa 


pDdat ef nwinal 


IH* ATUtni mx AT 

On September 

S7th very llUle waa aoeompllahed. hot 

day aaveral excellent attempts were made 

prliaa, the beat of these being that of Roogler who 
flaw 44 76 kllometeri (27 78 mllea) In 52 minutes 
Latham sad Fanaan both attempted to win the speed 
jiriM. Tha former covered the required distance of 
$0 k l lomafla ffa (12 42 mllea) In is miaotee 4 8/S aae- 
bndA and the latter in SO mtantea SI/S asoonda. M 
Blerlot ^ not quite aurceed In completiag the SO kilo- 
mattoa. Itoagler in hla long flight, sttomptad to win 
Ih* hricM friaa praaeated 1^ Ooont Sa^ello. bat he 


JMUinUH^F 


opMMd oa Baptamher 86th. Latham 
Btiwdc tho graond torrihly la on* of hla landing, 

breaktog a wheal and dsaSgtag U* propellar oa ahowB 

la OB* of oori^otogiaplto 


aalmrla ao ed la the 
eoaflatratlea. tha ttaUaa-iSktol atoiteaan adriaed O* 
govemnient to pwtohaiii -All thn aoeap iron trom- ^ 
^ Frtholaeo tea that IM htoatori 


Hollaad eofltoottd M a aototlen of 8 paru of aoda 
water glaaa and 1 part of eorbonate of soda, or a 
powder mhctumegaalattoc of S parts of calcined aoda 
and 1 part of dry hriaoh water ilaaa Ten parta of 
thia mtxtara la aajU to he anflldeat to render ieo.OM 
porta of hard watagaaft. 








AiiMricafi 

Id eipteh i l a t Um lk«« of tb» oompcmnd ptBdulttni and 
Uw pi^loal mtrUMd of TMordlnx moT«D«BU In gm 
mL A Uerel* wbMl ta mounted with lu asVs borf- 
leatml la a flat woodmi timme The rim o< the wheal 
earrlaa a wide band of iheet braaa forming a aort at 
drum which caa be ooxflred wltb a band of amoked 
paper and one end of the aste bean a email grooved 


^3 


though 00/0$ at 
Vu Mhoola pot- 

gaaaad i 


half a oeBturr 
ago which In 
tha laaguaga at 
M OhaMBgnr the 
laveator of the 
apparatua d» 
aerlbad below 
ware a lor to 
thalr mahera 
but at Uttla uae 
to their I 



hrdmullc preaaea 
were equally ai 
penalre and they 
gave the puplli a 
totally talae oon 
caption of the 
ptunpa and hy 


1 a remarkable 
chiefly for Ita 
great dlaplay of 
polUhed (Helper 
The day Luaaao 
cud lometera 
Ramadan eleotrtr 
oon 


parformed IlluatraUng the atatlo equilibrium of mo- 
menta Inertia tha action of conatant forcee the law 
at relooltlea proportionality of force to acceleration 
raalatanca of the air frictloa laochroalam of amall 
oacUlatlona tha graphic method of reglaterlng more- 
meota etc 

In demonatratlng the principle of InertU the needle 
le brought into 


band of amoked 
paper carried by 
the dnm and 
the drum la 



Mf fl.— Apparatia fbr oamMnlag Tibmttona In tha ume plaae 


pendulum being 
In the position 
o f equilibrium 
the needle traces 
a line which 
when the taper 
le removed and 
Utd flat will be 
Straight and a III 
constitute a base 
line This line 
bav ng been tree 
ad the pendulum 
la drawn to one 
aide a rotary Im 
pulae Is given to 
the drum with 


the 


the 


pendulum la re 
Iraeed by moving 
the lever which 


tareit »or eeveral yean rrench tearhari of pbyalcs 
have been trying to modemlie tbelr cablnaU of appai^ 
atna and to modify their lustrumenU In order to aim 
plify experimental bbeervallons Prominent among 
tbeae progreealve teacbera la M Chaaaagny Inapactor 
of tha Academy of Faria who has Invented a numbar 
of efflclent Inatmmenu of oaat and subetantlal tbougfa 
Inezpanalva ooustrucUon with each of which various 
Inatruetlva experiments can ba performed 
The complicated marhinea of Atwood and Morin tor 
the study of tbs laws of fhlllng bodies are replaced by 
the m e ch a nic a l reoeidcr IPlg 1) which la naetui also 


driving pulley The canter of gravity can be brought 
accurately to the aala of rotation by mcana of sliding 
weigbta attached to two of the spokea At ono^lde 
of tha drum a abort pendolnm formed of a heavy cast 
iron cylinder la mouoted on an axle perpendicular to 
that of tha drum on the blackened eurfu e of which a 
reoord la traced by a flexible needle attached to the 
Pendulum The drum and the pend ilum can be stop 
ped together or aeparately by meant of an adjuatable 
lever and the driver la also provided with an emer 
gency brake 

With this anwratns some fifteen experiments can be 


The dlstancea b» 
tween conaecu 
live interaecUona 
of thU line with 
the base line rep- 
resent equal in 
tervula of time 
corresponding to 
equal vibrallona 
of the laoctaro- 
nous pendulom 
and as these dla- 
tucas are also 
found to be sen 
sibly equal In 
length the ex 
porlmeni provee 
that the dmm 
wt In motion by 
a momentary Im 
pulse rontinnea 
to rotate with 
practically uulfoim velocity (the effect of fricll n be- 
ing negllglllp) 

ID studying the uttloi of u onstant fer e the baae 
line Is traced ns befor A cord Is then »u ind round 
the drum and a weight of ob it nne-q larier pound li 
attached to Its fre i.nd os ehowu In ]• Ig 1 The lero 
point It marked by alloelug (he (indulim with ita 
modle to awing across (he ban lino while the drum 
Is held at rest The pendiil im la tbi n drawn aside 
and by a proper adjustment and muni] ulal Ion of the 
lever the pendulum and th drum are releaaed ilmni 
(rontiii I I on pope TOj ) 
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If HR ordlnmry dry pUta, after It ) 

111 (.he cunem. te pIbcmI la a bath flt pobtealum lodldt^ 
Ihf) silver bromide le converted late the BoarMliilUve 
Iodide and tbe latter can ttea he developed la da^ 
llgbl with a suitable developer It le reoaminended to 
carry out tbe proceM aa tolloira 
Tbs plate le laid tor two Bilnntea In an aotlnil 
Roliitlun (1 n four par cent potaaelnm Iodide) HiIb 
ran he done In a suitable cloth bac. After this tbe d» 
vpliipnirnt may be rarrled out In subdued dayUfMl 
uslDc equal parte of tbe solutions A and B 
A. 

Water 

Anbydroiia sodium sulphite 

Metol 

Hydroqulnonn 

Potsaalum bromide 
B A three p 
The plate should of mnrae be rlneed before develop- 
Inc The latter operation takM about Dve minutes. 
The fixing Is rsrried out ss usual axrnpt that It takas 
n little longer The exposure should be ample The 
polassinm Iodide solution may be used over and ever, 
but the developer ahoiild be mixed fresh for every 
plate — Cbemtker Zaltuag 




d the rapidity of Ha axial n 
n aa oblsct of peonllar latonat. 
m fsatnres of the Batnmtan systeffl, vlss the v 





fi« i-MTuyn lanw j> ii 


l.latHsUon of (he apeed •( AatoaaeMles. 

In nngland a recent municipal polios erdlnsnca re- 
quires high power automobiles to carry apparatua 
which will give warning when tha city speed Umlt Is 
exceeded or will automatically diminish tha speed In 
sucb cases. An apparatus of the first class which Is 
much used, consists of an glrcompresalng cylinder pro- 
longed St ihs bottom by a smaller cylinder containing 
a piston which hu two peripheral vents and Is foroed 
forward by a spring. 

Tha piston of tbe alr-compreaslng cylinder la eon 
nected with the driving mechanism, and Its velocity la 
proportional to the speed of the vehicle So long aa 
this speed is below the prescribed limit, the pressure 
of the air which conllnnally escapee through one of 
tbo TUta of tbe small piston remains too low to toon 
this piston and compress the spring. Whan the legal 
apesd limit U exceeded however, the preoaure rIsM, 
and the smell piston la forced back until the second 
vent noDies opposite a whistling vent in tbe wall of 
the sfflsll cylinder, so that Iho whistle la sounded by 
the eoeaptng air 

An apparatus of tbe second claas comprises an oil 
pump, the pipe of which Is provided with a threo-way 
ooeh This cock la oontrolled by a eentrUngBl regn- 
lator, and Its third channel comrouvicstes with a oylln 
der containing a piston which controls tbe accelerator, 
the brake, and tbe tranamlaalon When the speed cx 
oeada the normal limit, this third channel la opened 
by the action of the ccntrlfogal regulator, and the oil 
la (orood Into the cylinder when, by Its pressun on 
the piston which operates the brake, etc , It reduces 
the speed of tha vthlcla to the normal limit This 
Umlt la Indicated on a dial, and it can bs varied by 
adluating the spring of the centrifugal regulator by 
means of a key 


la the stndy meatlonad. 

Anonc the many advancea tat astnoomlaal disoov- 
ery is tnelnded a mon accurate knowledge of Saturn’s 
rings, tbe piano of which coinetdea with that of the 
planet’s equator U has been clearly proved that ths 
theory of a rigid ring Is untenable, and thla vlow has 



or satellltaa too small to be dlstlngaUhad In 
the tehwoopa. Theeo bodies, obedient to the laws 
which sovera tha motloss ot satellites around Uwlr 
primary, would arraags thomadvsa In tha order as It 
now exists. ’His complexity of the prhblam Is afWfir- 
ent Staca the thioknsss ot tha rings to not more 
than a hondred miles, sad the dlamster ot the ooter 
ring abont ooa hnndMd and eeventy thousand milea, 
the di men s i o n s of these bodies most bo very small, pad 
their numbar exUBdlng over sock a vast arsa wall 
nigh Ihoaloulabla. ’The In s t a ll a t i o n at tha prssoat time 
of larger refleotors in oar ohaervatorlos gagnin weU 
tor tbo valna ot olwsrvatloiial wort, and it to to ho ai- 


ttos t 

with that of tka odiptto to-Jrr. «ti thdi^ 
rnapsotlToIr tto dasamdlag and dstoagdtofBOteltg. 
to tha axto of tha osMt whqM deatsr e to n o h i rt^g f y 
I mllsa from tbo son. l«a P s s o fgH o tt 
at k iMn dtotaaos of Ud aflWqa tttlsa tukk 
the stu to aeoanpUslMd fa aearfy 1»H rdani bW * 
tlens ooonTTlng ot avenga taitsrvato of STV dp^a, VtNi 
poaltloan ot Batarn at aneoasstva oppaafttoas ararto wn 
tromimtolfill. ’Tha plana of tha rla^ to la cl tow d 
at an aaglo of IS degroM to that of ttO a n l tp tlo, ani 
the ptane travonto tha earth's orbit twtoa doifliS addhf 
revDliiUan In oppoolta dhootloas In a UMo toM tttoh k 
year (os too days) Whsa It passes Ihrosgh the jMm 
It to ptoreod hr tbo planet’s ortit at o and d, tha ^1- 
thms of Sstnn ot oppooUa pirinti In tha orWti which 
are raaehad at Intsrvals of about flftasn yrtn. Wbaa 
the plaaet to at eltbor of thaao posltlaas aa edge vhiw 
of the rthgn la prsaeatod to the sua. Tbe ogtratoo 
potots of coataat of the ptano ot tho rtagi vtth (too, 
orWt ore h and tf, aad whoa Satan to at otthto «( 
(heoe poalUcoo the ring! are oeea to tho hsot odna- 
taget L ol, they opn to thslv greateat apparsat width. 
Tho minor axis of the olUpie roprsoo n tlng oOOh rtag 
la naarly one-haK tho length ot tho aalor axla 
At tho date of tha oppoalUon of lUf tbo Ptoaot was 
near h, and a aattstaotory view of tha nortkern hesah 
sphsro of Batura and ot tha nppor snrCsoas of tho rings 
was obtalnod At tho opposition near e tbo ■oothon 
hsmisphere and ths under or aonthsn snrfaees of tha 
rings will be vlsihla Also tha planet wltt he nearer 
the earth, and tha apparent dimensions In ct onasd abdnt 
onoolghth. Satan srlll ha In tha nerthon hsavsna 
and tharatoro soon to good advantage In high lat|- 
tudeo ’The piano of tho rinpi travansd the oarth’S 
orbit in 11*1 > Flftoon yean later, in im, this plane 
again crossed the aarth’e orbit, and an odga view was 
obtained. Pig. l ehows Satan and his rings In this 
position, making apparent tho difference botwoan Iho 
ptdar and eqnatorial dlamateia Tha thleksoM Of tha 
rings U estimated between fifty aad one hnadrad 
mUea But this meaanramant to so small In oompart- 
aon with tbs diameter of the ring that It to Impooilhle 
to represent It In eorrect proportion by tho scale of 
tho figure Ths fine white Una may thersfors ha ae- 
cepted as a Tsprassatatlan of ths rings tor a short 
period of time Just before and after tbo edge view 
was praaantad, whan thsy entirely disappeared, and 
the planet aloas remalnad vtoibia. The poeltloBa of 
Baton and ths sarth an shown at tha date ot opposi- 
tion la IMP It to Scaroriy nee c ssa r y to say that 
white ths ptenoto are eorrooUy propovtlonsd In tho 

order to eonparo thoir magnllnfsa If they won 
drawn to tha scale of tho ovWta t^ would shrtak to 


other pole, aad In less than half the time, as 8 
ntotloB on hta I 
and a quarter 
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iMBf iBta «4« ta mt 

• 4«oUe«f* «C «i# I MV la OumUu wotan, 
^«;M« HMBtfMMiM bM*. aMwbMlw. propdlM 
tr f^tmr^onlMM tv ft tMm or Hoimo worUn« on n 
imlnUll Tho MoftA wu not gnat, but tho boat 
«g»«an«; ona tnnldiad amnawiMt for a foodljr 
^mr VUafeltbaiiMaaAtohaTotlMdar iMvit A 

MftVvM blorla* ftsA pn»lo aboaUiic aa wo apod br 

M 4 ftaftftv*'’ ^ l’<NnL 

VtloftiK. T. 


Tatha Bdltar of Um St n ai mne AiaB|OA]i 
BMdfag t»4ar la ft laoant liaoa of tho g omaxim i 
AaoBWAX, 1 MW thla atatanaat ta rafarMoa to Moont 
'WUthar '^la peak U tta hl^aat la tha 0altod 
ttnloB." Halibt (Itm, 14J»l faat 
1 waa with Trot MoOlara la 1S»7 < 


fbr OM la datanabklaf the hatftht Attboiiali ha woa 
kfUaft la tha daaoant ^ notM wore oonplota, and tha 
anbaaqaaal ealonlalioaa made frmn thorn br hie frlanda 
M«a the height m 14AM faat abora oaa latti. I bo- 
Kata thoN UgoTM hare bean aee^ted m tha tma 


Nov Talk ottr 


' AnMficfltii 

OBd vMcktr orctaono tha ‘XJMBaotlent.” hr tha aiaia 
ooMMtiadaa of har IS-taoh giuu. Now, 1 think It 
wnold ba aatraaair aahtaHhr tor tha “lallaalbia” at 
thlB roBca M the terrible broadaide of the “Cooneo- 
ttont'a toar IS-tooh, tour S-lnch. and ala 7 inch guna 
would oomplateljr overwhelm the ala iMneh of tha 
torattf ktven admitting that the 7 inch gnna of the 
"OonnaoUcitt** ara protected with coroparatlvelr light 
armor, atUl the tramendoua rate of fire of that battery 
ia addltkm to the foar 8-lnoh and tour U-lneh, would 
no blind tha gunnan on tha anoiny that thay would 
ba unable to properiy handle tbeir guna. Bren up to 
9,0M yarda, tha ftdoch and 7 inch gnna 4ould be vary 
eflMtlvo tat ontrylng away tha upper worka of an 
anamy. than daatroylng hla ability to handle hia ahlp. 
go I woold Uka to aea our “Oonneotlout" placed In a 
more taTonta^ IMht in a eompariaon with the "In 
daKibla,’* EifBBOM B MaiiLBT 

U 8. S *Kaaaaa.” Uaohlnlafa Mate 

[We metitlooed in tha artlcla rnfarred to that tha 
aaooBdaiy battert «< Uta ‘^tonneeticnt*’ would riddle 
the nniffoteeted parW of the "Inflaxibla** The mid 
ahlp paira of 12-iaeh gnna tm thla ahlp are placed dl- 
agooally, and tharofora all tour gnna can ba tlrad on 
either broadaida, through a limited angla— Bn] 


ng wigg T ij r w nMniOAB AT mmo. 

Ta tha Bdltar of tho gouKrino Amuioas 
I indona you a portion of your laaaa of fabmary 
Tth. IMS, wUoh waa given me tqr a friend of mine. 
Dr Borman Bryan, a returning madleal mlaalonBry 
frott tha lalaad of Hafnaa. Dr Bryan took a trip 
Uirough tha Holy land, and found in tha reading room 
of Oook'a Hotel at Jarleha, ou April 10th of Inat year, 
a copy of thla laanob which waa the nolo Amwlcan 
reading matter provided by the hotel management 
Or Bryan hM returnad to Ohlna now, bat ha aakad 
M to mention thia to you, and auggeat that the Bonui 
ht well be repreeantad by a more 
Aum L. PouK. 


ISftVU <» A UBBTnxa RkOXl. 

To the Bdltor of the Bciaimria Awnuoan 
The oceompanylng photograph waa taken recanUy at 
Velva, N D. Three young man were putting up hay, 
when a thunderetorm came up. and all three were 
down, the lightning ktlllag a team of horaea. 
and rendering the two men who were holding them 
houra. The third man law the 
hlmaelf HU 


A NOginBirT TO fXTOBt 
To tha Bdltor of the Boanmnc AmatcAw 
R gava all memben of my family groat pteaanre to 
read tho gcnamno Axmoew editorial of October 
tth. It otrikM the kaynote of tha ■Itnatloa in regard 
la our noaviai dUtributloa of acknowledgment to 
ateamhoat lavaatora Hy father (Jamea Arthur) pro- 
aouncaa H the baat oolumn that hM appeared to data. 

We of eouraa aD roallaa that it U Impoaalbte to do 
honor to all tha early tnvMtora, hut we ahould at 
laaat do hwtlai to tha imltad gtataa of Anortaia by 
Idaolng ita ataamboat auenaMca In the right cantuiy 
Wt have fuat bean celabraUng the fket that the DUited 
gtatea had a ateamhoat in tha nlnetaauUi eantury white 
M a matter of tact we had aaverml gu e eeaa f ul oaea In 
the alghtemith eantury, and tha om roferrad to in your 


Fend, aad that the grave of i«din FttM may at leaat 
ba p topaH y mnitaad. DAgm, Anmon. 

New Toifc. N T 



Tottol 

Hurdon ma for tha preaumpttam of crlUclalag anf^ 
thing tat your vary valuabte papar, but aa articte la 
tba taoue ef Oetober tth, dealing with the vteltlag 
|L the Budacm lUvar, I thlak U 


tjUitba ‘•tnSgriMa* hM iMnel 
boB^ Ota CM tafoodilda. But, If I am not mlatakM, 
ttft '•tnawtaita,’* fflm nil Bar gtetar "DrMdnougMr’ of 
4bft‘ldnglML«ftvy, In unnUa to taro nil her IMnch gnaa 
nift bedk b rM dd Td Mi M naeouht of tha poaitlon of Ou 
two Vtaig tunetA If thlU la true, than tha "Inflnl. 
kteb” akparlodty wmOd ba mainly In her gnat apaad 
C h«m thtat tha •‘OOHMtlqpt.” with har npIdAra 
'MBbkfttad rdjftOkgttna, eoupteid with hat tour Udneh 
gataA wbtdd fooro thnit tedi hat own with an •Tnaaxi. 
dMoftih the ftdftM ftM TdftM guaft thaoiatl- 
-inKtegibteV nmiddhtp 
hA ^ gf IhaiU fn« 
fipv waM M Om vatnal 

btefftthn hlif m Mtkb IVngiMi admr 

bFjthftWttaa 


BnVLT OP A USHTVtgO itBOD. 

*«»■". itanding a ooupte of roda away from the other 
WM knocked down, and a bole wm torn In bU cheek 
whether from the tall or from the lightning it might 
he tmpoeetble to lay He came to, mounted a horM, 
after pulling erne of hto oompanloue from under one 
of the dead animate, aad rode for help Securing that, 
bo TwtuitMd, aad then fainted, partly from low of 
Mood, aad remained uncoaecious eeveral hour*. The 
other two men regained couecioueneae that night, and 
all three were practically over the eitocta of the atroke 
within a week after the occurrence The photo ahowa 
a new pair of ahoea worn by one of the men, and a 
new, beavy pair of overalls, Just m they were taken 
from him after the accident Hvou J HuoHaa. 

AgrIeuItUTal Oolfege, N D 



To tBb Bdltor of the BrntaTim Ammicah 
I f you and your raadera are not tired of thit qoea- 
ttam, may I aaggaat another eolvtion than that Mr 
Stdon Da Laen glveeT I may perhapi point out that. 
Originally, I atanply atated the problem, did net aay 
It VMied ma, aad made no tolee sociologtc ataumption 
lAt X rtpreoMt the flrrt generation, and lo aaaume 
Xmjf Aarama eontlnnlty of descent, and lot X* rep- 
tatter geueraUon Wa need not trouble 
about what mIoo wo give to y. all wa want la that 
the aattbap of tadiriduala of the ganermtlon te repro- 
aeatad by Xb- in*, mt. 10.000 000 of Individuate 
ttm h original tudlriduate, and aeo at 


^,i|jr^)li«MMteoitheXvgMw^ 8o» 


if wo naaome all of na now «riatlng are deocendad 
from acme original man and woman. It te clear wa 
are an of ua conaangulneoualy related 

Now oonilder any one individual exiating at tha 
praaant time Then hla parente are ronaangulneonaly 
related, but in moat raaea the blood relatlonihlp la ae 
remote that he will treat tho relutlonablp ai now-e»- 
lilent Wo have, in the ainiplo form of the problem 
I uae a aeries, X X', I* Xa , where each indl 

vidual of the X* geupratlou rolatea bark In consan 
gnlnlty to the original generation X but there being 
so many iDtermedlate generatloni, hla ivllatera] con- 
sanguinity to any other individual of hla generation te 
■o remote that to him It ia non-extatent Kor an ax 
ample of thla we have the fart that man u an organ 
tun la related to the mnukey aa an organlim through 
aome arboreal anreatore But the collateral consan- 
guinity te so remote, that we treat It as non-existent 
K C Ck>NHTAaiJh 

Wick Court near Urlatol Pnglond 


To the Bdltor of the Bciastinc AMiarcAk 

On page 2S9 of your laaua of October 9nd 1909, you 
state "The record of altitude In oerocautics haa been 
attained by Big Placonxa and T.ieut Ulna in on mohi- 
■loB made from Milan on August 10th 1909 Tbeir 
great spherical balloon reached an elevatloa 

of 38,700 foot or more than seven miles." This state- 
ment, baaed probably on the press reports, te incorrect 
M proved by a letter from tha aeronaute themselvea, 
MeMra Mina and Placenaa, published ia the Freaoh 
lournai Li’AArophllo of September lit from which it 
appears that the maximum holght wm only about 
9,800 meters or 30 180 feet Since their cotton balloon 
held only 80 500 cubic foot and contained Illuminating 
EM, this WM a reinarkable performance, and though 
there te some doubt aa to tho barometric obaorvatlons, 
it probably exceeds both the French and Italian ree- 
ordi. The world's record la however still held by 
Maasrs. Berson and BOrlng who ascended from Ohar- 
lottonbnrg, near Berlin, on July Slat, 1901, In a bol 
loon of nearly 300 000 cubic feet capacity partially 
filled with hydrogen bm, to the height of 34 450 feet 
A Lawokmcs Rutob 

Blue Hill Oheervatory, Hyde Park Moss 


AXIIAI. WAkTAJIK III 1799 

To the Bdltor of the ScirirriAic AumcAW 
In connection with the leiler pubitebed In your 
teaue of Seplcmbor 18th it mmy be of Interest lo cite 
on earlier auggeatloa of invading Rnglond by bal- 
loon In It P Heame a Aerial Wnriare a copy of a 
print of 1798 is reproduced from the collecllon of 
Capt Baden Powell, and this print bears the follow- 
ing inscription 

The Grand Republican balloon intended to convey 
the Army of Bngland from the Qalllo shore, for the 
purpose of excfaanglug French liberty tor Bngiish 
bspplDeasI Accurutely copied from s plan presented 
to the ezaoullve directory by CItlxen Monge’ 

The Grand Republican ballixin is depleted as having 
a spherical gaa bag to which te suspended, by meana 
of rope tauldera n porullsr i-ontrivani-e halt ship and 
halt house On top ut the gas bag la tho Oallla i«ck 
holding a tri-color surmounted by a liberty cap Half 
way down the sphere ia a great circle on which la 
encamped a detachment of trooiw and a gulUotlne. 
Pipes to let out the Inflammable air also appear while 
a pair of ornamental wings are noted A small cap- 
tive balloon to serve m a boat te fMtoned to the great 
circle from which a lighthouse Jute out 

The lower portion is s Jumble of houses and Mila 
with aiiartmenta for the officers In the hold Below 
this again ia the magazine suspended by cable* while 
a box like atrui litre on am side bears the designation 
of water clonoL" The print bears lUc mark of a 
Tjoodon publlahtr and forms an Interosting addition 
lo the cartnoDs of that period 

GrsAio Eh-Lis Caovin 


Tho operation of the l.MO-volt dlrect-ixifTent svstem 
nf Intornrhan railway control ia dealt with by Mr 
C D Bveleth In a paper read before tbe Street Itnll- 
way Association of tbe State of New York Four lines 
have adopted tha oyateni In America Tho obvious sd 
vantages assuming that there ore no drswiim ks which 
Mr Rveloth seta out to demonstrate are that the flrat 
coat ia low maintenance is not more expeuslve and 
extensions to existing llnss can be entered i pon u Ith 
mnrh morn ease and confidence. Tboro are nos In 
opersUon or under contract eleven systems of I 20()-voit 
dlrect-curreiit rsUwmyi, employing motors of r.o "'> 
ond 150 boTSS-power, and Mr Bveleth predlits that In 
a few years the 1,800 voltage will he ss rommoii ss 
800 The cars can be iwally operated on t.iMivoli wu 
Hods where necessary Those elettrli-il iiiglneiis in 
Great Britain who still hope that the aiithurUli uiH 
some day 'encourage" the constnatlmi of rurji m.l 
Intetarhan tight railways will welcome these Amen m, 
exptrisneea m anggnatlng further soun'oH of i(x>iiiiiiiy 
in randeriac their nohsaes conunerolaliy attractive 
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m IA.TWK mxAinv w tn lufu irjini 

»*TT 

Ai la all maobanlcal darelopmABt an lmi roved typo 
ot nay particular devi « tn an evolution from Ita prede- 
cenaora 10 In goneral Uip modem Holland torpedo 
boat of «hl h he K V n nt ia now b 1 ding m 
brlaalaela rte rtglnnl It e af of bat 
cam wt I I flmt n a I ita ai i on an e at he loae of 
the Rpanlal war 


Mow tba niflwa o< tha mttar At tiMa 
praaaura of tha watar la sraat ao that tha hnU anat 
ba made anlBclaatlr atroaf to wlthataod It 
Up to tha p r aaant It haa baen found that tha moat 
effletent slaa tor a boat la about 140 feat long and It 
feet In dUmatar mth aneh dlnMnalona a boat ean 
be buUt wbloh will fnUIII aU requIramanU which the 
nayal antborltlea of the world demand from It That 
in to Bay It ean omlae oa tha aurfhca tor hmi dia- 


piataly irtgiifWf wHh adWtai tMCa aWw 
toradtotaaorotildOadM 
■nMin are two dUUaotjNildtflaM U whldh tha 
may ba oaed in tha toft, onwiwnaTy taown, M m 
aurfaaa aondltlodC tha bogt ig ^rapaM tor eratotag. 
A ooaaMaraUa portion of bar htdl la abora watar * 
ramoratoa niTl^tliig bridff In la plaea nod ah* In 
driven by Inna powerful Intarntf-eombnatlon anglwaa 
Vhdar theaa eondltlona aha In amaagad In ahont tha 




Dtriag wheel and depth pnanve gage Bfaptoea at hattawi aC perlneopa 

m xATXfT noBBABnna ov vn vnxiD niATii vatt 


The form of bull la aunerally deacrtbed aa ctfar 
ahaped It la built of ho very beat quality ot mild 
ateel and the workmanahlp la r the hlgheat order tor 
tbe mwoB that every aea n and rivet moat be perfect 
ly tl|dlt In view f tbe lervlee which the boat la 


> pnrftmn Not only do veoaals of thla hour Tha 
|l^ uadano all the etreoeee ot eea oad weather 
w«* other viMi l a are anhlMted to hot la addlttoa 
0 nnvlcaa at oeaaManblo dtplha 


tan ea at a apeed of tonrteaa knob At lower epeeda 
Kb radlua of oetloa axtttda to aavaral thounaad mllaa 

Kor s ibmerted work larga atorane hatterlea ara pro- found la praettoa to ba aieaUeat 

v1d>d which tomiab eaergy luOdant to drive tha they am fully M eontwtahla aa thy anatona craft q(| 
boat from taa to eleven knota tor a parlod ot over an the mine dInMBtfoaa oad even to (he hadvttat Wfidfenr 


y will dytm her ^ a they ora entirely aaawOrfhy 


j by the (ton Wtor 

ahont «« ItoniB Ignud «4h rm 4m- 
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tf MMKiM ny in TO Mnaom. 

Vllriaa «ii4«r iratar to UmM to bnt a Snr nrdo at 
feMt, AM haoea a aMaarlaa boat wban aabneited 
vwM aa Ulad aa a ablp la a danaa fnr aad wooU 
hava to fropa tta anv aloag pOdad oolr by ahart and 
p om paai, «ara it not for a darloa known an a part 
leopat that raaite upward and projaeu out of tba 
wate ana wiw g tba ataoraaaa to rtew bin nnnoand 
la^ tram tba anrtaaa Of oouraa tba balfht of the 
partaoo^ Ualta tba daptb at whieh tba oratt may be 
aafbtr aatlal Ntor can tba partaoopa tube ba otanded 
Udaftaltaly baranaa the aabmartna mnat b< oapabla of 
dlrlnc andar a vaaart wban oooaaton damanda But 
wbM tiwratlng fnat nndnr tba aurtboa whara It ean 
•aa wttbovt batm aaan tba craft to In far ireater 
dantar of aonialon than Toaaetn oa tba aurfhM beoauaa 
ft mnA depend upon Ito own nlertneaa and agUlty to 
kaap ont of tba way of otbar boata. Tba tottar can 
bardly be aapeetad to nottoa tba Inoenaploiiooa pari 
BBopa tdba prolacUng from tba water tn time to torn 
tbalr draat bntka oat of the dangar couraa 

Tba foratolng artlcla daaortbaatbe type of partoaopa 
new In enmmnn naa on anbrnarlnea and one of tba 
aagrarinff <» tbto page clearly Uluatrataa tba prln 
el^ of the Inatninkent A aarlona dafaet of tbto type 
of bwtnmieat to that the flald of Ttoton to too Umitad 
The man at tba wheat to able to am nndar normal 


Jaettrm O and D (Fig I) between which a eondeiia«r 
M to intafpaaad at tba Image plana of tba lana O At 
the bottom of the partoMpa tuba the raya are rallaetad 
by maana of a prtom r into tba ayapleoe Two ay» 
pleoaa are amptoyad One of low power O to a Kelaer 
ayeptooa tba porpoae of whlob to to permit InapecUon 
of the wholo tmaga wbfla a Ugb powered eccentrically 
placed Hnyghanlan eyepiece B mablea one to InepeU 
portlona of the Image Tba two ayepieoea are mounted 
tn a rectUinaar diambar I which may be routed 
about tba prtom at tba end of tbe perterope thua 
bringing one or other of the ayepieoea into actlre pool 
tlon Th4 plan riew Fig 4 ahowa In full tinea the 
high powered ayaplaca (n dperatire poaltlon while tbe 
dotted llnea indicate the paita mored about to bring 
the low powered ayeplece Into naa A amall catch / 
ahown in Fig > aerrea to hold tbe chamber in either 
of thaae two poaltlona The high powered eyiplcca to 
mounted on a plate JT which may ba routed l > bring 
the aymlaea Into poattton for Inapecting any dralred 
portlona of the annular Image The parU an ao ar 
tanged that when tbe eyepiece to In lU nppermcat poet 
tlon an Indluted by full llnea In Fig I the obaermr 
can aee that which to directly la front of the enbma- 
rine and whan the cyapiata to In lU low poattlcn aa 
indicated by doited linos ha acei ohjerU to the rear 
of the ■obmartna. With tba ayaptaoa at tba right or 


The limb of cattle aheap honea wild hogs deer 
haraa plgeimi dueki geoae and lalmon to red or dark 
colored while the fleah of calvee donicatlo hega rah- 
bito trout pike al flat flehee lobeton and craha to 
white or pale In towto white moat to found in tbe 
braaat dark meat In the icga and thigha The con 
treat U moat aharply marked In wild fowl In fr^ 
on tbe contrary the lags are white and the reet of the 
fl«eh to dark Tbe mackerel the l 1 and many other 
klnda of flah alao hare both white and dark fleah 
Knoblorh baa shown that thto anatomical distinction 
between white and dark muaclea rins parallel with the 
distinction between agile and sluggish musculnr flbers 
which hu been aaUbllahed by physiological experl 
ment In general pale muscles are more active than 
dark or red mas ks They contract more quickly but 
they beioino fatigued soouor than the dark mnsclea 
because they produce In performing the same smo int 
of work a largor qianllly of lactic arid which le the 
fatigue product of muscles The two classes of muscu 
lar libera differ also In sectional dimensions The ad 
doctor or sbell-closlng muirle of the mussel ronsists 
Of a abtta and a gray potUon wfal h can be clearly 
distinguished from ach other and tbe presence of 
both kinds of flb rs to explained by the bahlu of this 
mollnsk 



F agtoeafs ia imagal wai A fb e t atif h taken with tba Fer la aop to ailTanal lew Brittah periseopa witb nalreraal eye. 

Foou or numrai fob ■oBXAiom m ara that loou n au Bmonon at obob 


eoBdttlMM only tbat whMh Uea Immadlntaty batore the 
boat It to tTM that ba earn tun the pertooepa abont 
BO u to took to otbar dlraottoBa but tbto vi oouraa 
inrttlrai aDostdarable ineawraalanoa On at laaat two 
oe e aa l ima baa a aObmarine boat bean ran down hr a 
raaaal coming op hAInd tt 
Aa kmg aa tba aubmarlM baa but a Btngle aya ft 
would Beam qulto saa en t Ul to makA tbto eye alVaaatng 
an4 alBoe the two lamaBtaUe aoeHaau iuat rafarred 
to aa tarastor ta HiigtoBd baa darlaad a pertooime 
wbloh pfofrMm a rifw ia aU dlneUoiu at tbe same 
time Vbia baa bapa attamptod iMora but It has 
bae* touad vary dtOeult 4o obtabt an abnutor lens 
mirror whieb would pnlaet tba tasage down tbe pert 
■eeiie tuba wllboat dtotorttoa The aoeompanylng 
UnstiatioaB abow how thto dlflenlbr baa ntyw bean 
ovamome Wfcila wa wOl aot aMempt to enter Into • 


mirror laaa It wfil auflaa to atatp that It to an annalu 
prtom TbapilniMammaipeellimeraapbaia with 
a eonoldal oentoal epaaliig aqd a aUgbdy oaaoam baaa 


All tba anrtuaa howaur ata keaa r ated by ana ed 
eirrim owtog to the mto b toticot kemwatoamiB of pro- 
AM trtfy bypaiboioUat awatootto T»a Imu adrrar 
^ Matoa fti aaotM at A J» nn ) TMMmwiBdA 
(«M MMMF tM aourm (d^ibPB tMgbkd 


at tba left ba sees obleeU at the right or left reapeo 
tlvely of the ■ubmarine Thie high powered eyepiece 
to allghUy IncltBsd so that tbe Image may be viewed 
normally and to equal advantage In all parte Uounted 
above a plain unsltvared portion of the mirror to a 
■enle of degrees whlob mipears lust outside of the ao 
nutor Image A ecale to also engraved on the plate K 
with a fixed pointer on the chamber making it poa 
■Ible to locaU the poaltlon of any cdiject and route 
tba plate X so aa to bring tbe eyepiece jy cm it Tbe 
seals elao makea it poasihle to locate tbe object with 
reapeet to the boat 

■f Thto I m proved periscope Is applicable not only to enb- 
marine boats hut for other punmsee as well such aa 
pbotographie land surtaoe work In which the entire 
•urrouBdlaga may be reeorded In a ilnglo photognph 
Tba seeeeBiiaiirlng pbotognph taken through a perl 
seqM of thto type Showe tbe edvnntagee of thto a^ 
langmedt and gfvee aa Idea of Its value to tbe eub- 
marlne ohaervar when astag the low powered eyepiece 
Of eourm by mrtag tbe other eyepiece any partlcnlar 
part of tba vlaw may ba enlarged and examlnad In 
datall 

Owneat (br llaaiadiaiUB— Stir vaiyllne msMadmnm 
tMpi Wltb white e( egg or dlaaotve oasetne to water 
HMD, aftr to fctoto lw*toro4 magneato and wa the 
aifiiiHltofimm tt butow nay guWiy 


The mneeel propeto Itself through the water by 
quickly opening and closing iu shell but In the r res 
sDce of danger It keeps Its shell clw d ft r long 
periods The rapid swimming movem nts are started 
by the palo and agile o us ular flbers and nulalalned 
by tbe automatl operation of the dark eluggieh libera 
which also eerce to I old the shell ctoecd The same 
biological law of dl Isinn of labor appears to govern 
the character of the uicular strncture of I Igher anl 
mala The relatlm i roportliws of pale agile flhera 
and dark slugglsl flhera are determined by the 
method of loeoimtion The Inceaaantly leaping frog 
poeseaaea a much larger proportion of white miscle 
than the slowly reeplng toad The leg muscles of 
fowls are dark because the legs almost continually 
support the weight of the body but the breast mui 
ries are white because the wtoga are used only ocra 
slmally and for short periods Tbe dove conlla 
nally on the wing has dark-rcHorad breast muscles 
Tbe flesh of the sportive calf and lamb Is whili whll 
that of the conlemplattve cow and aheep la red The 
ever active heart and reaptratory muaclea and the very 
frequently used muecl w which move the eye s an I 
jaws are rtd The flesh of oalvM and lambs and ih 
white lego of young rblrksoa dailwn with advao Ini, 
egs KBobloc-h Intera that the white rausri a ropro- 
saat the primitive stage through which avary dark 
■Male baa paaaad.— Fromatbena 
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OHAIt 

Mao} PM pie In croMlag the ocwa 1 wt« axiwrlMioad 
tnc I vonl u L by n>uoB of tto fMt that tbe rhain IB 
It hulmn ind uird rooma are rigidly Mrowed to Uie 
fl H r rhi I Bln an Mcured at lucli a dletanee from 
I tabi 1 tbBt they will accommodate pcraoni of very 
Ip troporti DB and tberctore when a compan- 
1 l> thiu ptnion OLCuplee a chair be finda It necea- 
snr) 10 alt niprely on the edge for should he endeavor 
I I an ba<k In the chair he finda hlmaelf too far 
from the table 

M 1 lie re ently returning from Furope (M Toha 
Ja >b Aitor conceived of a very almplo and praotical 
achcmt »b rcby the chain may be firmly held In 
pla at any desired dlatan e from the tables or may 
be easily released and movnl about Col Actor a 
SLhemH Invohia the use of a vacuum oup beneath the 
chair and ao mounttd that It may be preaaed Into en 
gagement with the deik or floor to hold the chair by 
audlon or the vs( turn may be broken the cup lifted 
and the hair r Ipased 

If the lair U m a leek or hardwood floor or on 
1 ilh r Itlliw the va uum will hold Indefinitely while 
If used (n a earpet It will probably be neceoaary to 
del rees the up and raise It again oecaolonally to form 
a ntw vacuum This device will undoubtedly add 
greatly to tl e comfort of the traveling public as 
chain may than be qutekly and securely fastened at 
the deelrod distance from the table to accommodate 
etth r fleehy or thin persona Col Aator Intends to 
present this Invention t the publie as has been 
his custom «lth all hla re 


The ccmtlnuod exploitation of new gold fields 
by the big gold drodgea In different parts of the 
world has given to this Industry many new 
polnu of economy which the eomi antes are tak 
Imi advantage of The great districts where the 
gold dredges have been In moat auccosaful opera 
tlon are Australia California and Alaska In 
both of tba former places the wholesale dredg 
log of the ground by the mammoth gold ships 
hai caused some trouble with the oA lal authorl 
ties and the quealton of restoring the dredged 
fields to something like their former oundltlon 
has been adjudicated In the courts 

In Australia tie work >f reclaiming the 
dredged giouni has been a comptlshed by od 
vanoe itrli plug of the surface soli so that this 
can be separated from the coarse sand and silt 
from below The surface soil Is first stripped 
and depenited In separate placet before the 
giavtl Is touched and then atur the drcdglns 
la compi led I he surfiice soil la replaced si that 
the land ran be ised for other purioepi In 
California wbeie ihe gold ahlps threatened to 
Interfere with (he lion of the rlvera the dredging 
coni|ianles bavi been compelled by the State au 
tb irltlos lo reatore the dredged land In certain 
diatricta so that Ihn normal water flow will not 
bo Inteiiupled 

No Bcch trouble however Is found la Alaska 
uhere gold dredging has been carried on ex 
tenstvely In the past year or two Alaska la 
more suited to this form of gold mining thau 
any othci ountry and groat atretebes of river soli 
as ait h( companies with dredges When the first big 
gold dredge was shliped to Alaaka In sections and 
then assembled there It was looked upon os a very 
uncertain tavestmeut tlevlng to the ahorl open seor 
son when the dmdgea could be operated and the great 
cost of getting the drodgea Into the distant mining re 
gtOM it waa not looked upon with favor by capitalists 

Subsequeint events and experience have changed all 
of this In the flrtt plaew the enormotu area of gold 
land suitable for Incket dredging makes It pooalble 
tbr the goli ships to operate Indefinitely without he 
log trai lep irtnd to new regtons In fact the Held la 
almoet loc xhauxtible Cunaequently the inveatmenta 
in the big diedgee annot prove other than very proflt 
able even If for the drat year or two they could make 
little But even with the comparatively abort open 
aaaaoh when tho groind la not froaaa hard the gold 
ahipa have pn» I xtnmely profltahle and the licet 
up there hae steadll) Increased from jraar to year 

In ralttornia whore the gold dredgoa can be oper 
ated the year arcund the dirt ylalds oa an average 
only 15 cents |er cubi yard and yet with Ibis low 
lleld the work Is very piofitable On the other hand 
the plaoer flfide of N me run from II to tU per cubic 
Tart which Bccoiuts for (ha fact that the dredges 
aalti more money In their short tumaar osason than 
tka OalUornla dredges can do In twsivo aonths of the 
yaar A live foot bucket dredge cma wash aa much 
■rtWl as S 000 man can do by hand sad eoaaequently 
It 0MB Bsoom a profit oa dirt ao tor ta grade that 
hoM washing fs nttarly impossthls 
tMm art aOra than a doaao gaM dradBM now In 
B i ^ t la a la Ua Noap dietrlei, and avahy oaa of 


SdMittffc AmmthbktK 


New York hart heea opanttag thne drodgrt I 
oral yean and aavaal new oaea ara ttow In the eotuae 
of toagtraetloa the Noma Gold Dradge sad Fowor 
Company compoaed chiefly of Now Toik capitalists 
and englnoen hu taatallad atvanl mm dredges la 
the Noma district This coaotrn owns or eontfola 
nearly I OOO aera o< plactr grtmad which on n low 
ssUmate yields about IS 50 d gold per enUe yard 
It costs about luo 000 to gat one of thege dndgea 
up In Alaaka and raady for operation In tho placer dis- 
trict but such a dradge will yield a act rstorn od 
nearly 1600 000 per year Such eaormone raturne cm 
tho Investment certainly Justify the butallattoa of 
new dredaea. A doren such dredgea now in opentton 
In Alaska yield annually several mllllaa doilan worth 
of gold and moel of this la reclaimed from dlstrloU 
that the hand operating companies overlook. The 
crau for new districu that yield enormoua returna 
continues to attract the average miner and he paam 
over unnoticed tbs placer mines that prova rloh ha^ 
vests to the dredge oompantsa There la no Intarfei^ 
euce by SUte authorities with dredging In Alaaka and 
no thought or conaldeiatlon of restoring tha aurface 
after operatlona entera into the oalcuUtlona of tha 


The character of moel of tha gravel in the Nome 
dlstric t makes It Ideal for either dredging or hydranl 
Icklng It ta almost entirely free of large bowlders 
clay aubstances and roots which might obstrnot the 
operations of the dredge or alnlelng apparntna The 


Utili M WMfc laff flMHlr ««fiMi tfi fl|i|jr 
1 a BOW ort la gkthhic ^ 

ta thu far aorthciB mmtrr It ta Qm tarttaMWM 
the end b( htaUaw oaaetaBdflc mW , W 

gtaat flada of gold when Bnapoeioia Cfia fiWt W 
• --- tfOBv M cenaMA aa a taw 

I been prattr tnarlHviatt 
of tha latata* gnat flMflfid 

This the* tha 

at fortnaa hunteia will cradoallT esaatb anil y<»iw r 
wlU fau tato tba hands of coaipaales who art wflttay 
to let their ratting gradually throaiHi toprotM, 
theurt somewhat eapaoslrt methoda of 
grsat moBT owners of ordtaary ptacar cthtaai art to- 
day routing out their land to gM-dredgtag ~^r***^ 


their own dredgee Taking the retoraa (or a pMlod of 
five or tea yeara the profita of a gnU dradga coanpuay 
are Infinitely higher thaa atmthOT whleh dapoada cfr 
Urely npon making rich flads and then gathertag trt 
anrthea gold for ouldc rtaurua CMd dredgteg fa 
Alaska ta thua aa tataat but hiaty fadnatry oad tta 
growth ta tho naxt taw yean mnat ha phseowsMi agg 
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Itacer lands lie for the moat part In valleya between 
sloping hllla This land ta covered with enow early 
In the tall end thus prevanta hard fraeslng As a 
result dredging operations can begin os early as the 
®“et halt of June and continue fully four months or 
tar sbdut Ito days This makes a seasons work and 
then the dredges have to atop cnieratloiu for the long 
winter It aeema tike a very short eeeec a for mining 
operaUona hnt owing to the cherecter of the loU end 
the gold yield it prowe very profitable 

Before aa inveetment ta made la a gold dredge of 
Ihle character the placer land Is firat caratnUy In 
'estigated and the probable gold output eatlmated 
Thus before the first dredge waa shipped to al.v. 
upward of B hundred sbefta were sunk to depths nuig 
tag from to to 16 feet and the loweai yteMa of gold 
aero found to ha $1 GO per cubic yard while ta the 
river beds the gold often ran aa high as 1 • eenU pf>r 
pen or over |M per cubic yard 

Fxcept at the foothUta the dredge companlec around 
Nome hare never yet atnirk bedrock end the lowest 
Bheft put down waa Ifi tact ta dciih Purther sinking 
«Bi pievented by the ehefta fllltag with water but 
from etsry indlootlos tbs bedrock li at least 2S to M 
feet below the anrtaoe This bedrock ta compoaed of 
mica schist and start la all the dredging operatloas 
of these placer mtoea, Ihe valnee tacreaie more «»t«a 
llv at bedrook than at higher potata and even frvm • 

toiitachealatoUMlMdrart the returaaare targe. The 
whole character of tba toad ta ideal tar dredglag and 
there la pleaiv of wa(«r far as nuHiy dredgrt aa ewM 
possibly be used 

liie feet ta the rttalag of the Mg gold drtdaai la 
AUaha oad their rte cta aft i l tatartUafv wffh 


abaadoament of these leglona by tha hi 
waa bronght about hr canaea aatlraly onratatad 
ta aneh aupposed metooroloilcal ohaagaa M a 
geaaial cooling of olluiatac or a prograaa d rt 
dealocatloo of tba gloht la Burtph tar aa- 
ampla a eenalUva lowartag of the tampoatart 
and dccreaaa la the preolpltatloa of rata and 
saow wonld have oeaaed a weU marhed sad con 
ttauoos teoeaalon of glaolen hnt ao tqch teoau- 
alon ta shown by the reetuda of more than two 
thouaand years. Helm has proved that altbongh 
the gtadars of the Alpe leoeded dnrtag the lat- 
ter half of the ataeteeath eentnry thoy are now 
tar moN axteDslve than they worefa the Middle 
Ages 

Fotyblna ta tha eeoond century a 0 daw-rlh 
ed tha rich gold and eilver mlaea of the Tyrol 
Tbcaa mlnae yielded abundantly natll the add 
die of the alxtaanth eentnry etier which data 
their produoUrtiMn rapidly dlmlntahad becanie 
the mouths of ehafts became covered with ice 
A abaft sunk at tbta spocb waa oovared In 1670 
by a glacier 66 feet thick Reetatancs to the In- 
voBlon of the lea agon became Impoaalhte In 
the elghtsMitb century the glacier woe metro 
than 300 feet high and ta 1875 it bad sttataed 
a height of 460 feet 

Itar many yeara it waa asserted that the east 
coast of areentand had formerly enjoyed a mild 
Lllniats which favored the growth of vogetatlon 
and gave rise to the name Oreenland Tha hte> 
torlcal reeaarcbea of Blnk and Von Maoror how 
ever have proved that tba decay of tha pasta 
eaUbltabed by the Norwegians ta oldan 
was oanaad by tha Introduction of a ccDtaitou 
dieeaec and by tba adrtttoo by tha Norwegian 
vrvernmeat of oa nawtao teonoinlo policy which 
provoked hoetlto attacke by tha Wshfanna Hgually er- 
> been made In regard ta loo 


In tba Brtttah Ulei tha onltlvatUm at whoat 
erly exteaded much farther north than tl doM at prea- 
c-nt Blmply because ft was ibea In tbe obeaaoe of 


Tet ft bee b 

this elementary truth the popular belief in n c) 

of season or ellmnto tor n long Uma prevaltad over al 


In Belgium and otbar countttaa a 

been radically tranitormad tiy tto oparatlon at aeo- 
Bonlc lawn improved methoda of tMun, aad a moro 
^ ^ ^ 


Ravarta had ta othor portg of Qermuy fiNim Irhieb. 
ft baa now alincat entlnly dtaappaara^. Imi Ita dtaap- 
pearanoe ta not dua to climatic ctmagea The wtae 
produced ta tbcae dtatrlcta waa genondly of tatartar 
quality and with tha growrtng rafincoeat of t art* ft. 
waa gndnally gnimlaated by Ibratga wfiua and good 


Tha caltara of tlaa vina has practkally 
frata Balgtatt tar almllar 


AtafMwarttI 

.nro toaiig 

aaa » rranm M hdta ^ 
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Btmiad that aaatnurr tg ttaf 

wrt agrtf bttMrtkaif. ta - “ 
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tbt «oiim ot MOM Mnwrlmanu whlcb I tamva 
naUng at toy ■ammer tabmtorr In But Hnmp- 
tMi, l 4 SBg taland. on the photognphr of the moon la 
^4mer|«leit light ( eaUM — tt heouM neow- 
mrr to provide u eanAtortal ehuid with a alow mo- 
i|M Bolow tor aoourata IMtowlng. Aa a polar a>la la 
d!tait deatrad In a bnnr for apedal work, and u 
there are donhtleai manr amatenra who eometlmaa 
tad the need ot aaeb a atand. It aeema worth while 



m luv-HOTinr ioibw. 


to give a abort deaerlptlon of a very efflelenti ttimigh 
hnrriedlr Improvlaad, one which I oonatructed for my 
pnrpoae. 

tt WM made front the frame of a dlacarded Ueycle, 
the baarlnga ot the ataerlng rod being, however, In 
good eondltlon, with little or no lateral movement 
The wbeela, apraefceta, aaddle etc , were removed and 
the frame atood up In a wooden box. In auoh a poaltlon 
that tho ataerlng axia wu approximately at the latl* 
tnde angle. The box wu then filled with Portland 
cement <1 part cement with 3 parte ot clean eud and 
■ulllelettt water) which wu allowed to aoUdlfy The 
largBc placea were filled with hrlcka and rock frag 
menta to eeonomlae the cement A day or two la autt- 
elent for tha aolldiflcatlon, after which the box can be 
kaoOked to plecu, leaving the frame rigidly mounted 
in a aolM and very maaalve block. Thla block wu 
pMced on a amall brick pier and the adjuatment of 
the polar axIa made by blocking up one end ot the 
ooment baaa. ▲ abort piece ot 2x4 Inch lolat wu 
laahed to the handlre ot the bicycle with atrong wire, 
which aerved u a aupport for the declination axia. 
The mat of the atand la to be deelgned acoordlng to 
the nu to which It la to be put In my own caee I 
mnutred merely a device wbtofa would enable me to 
keep my quartx telescope pointed accurately at the 
moon for two mlnutee From odda and ends which 
had aoramulated la my ebop the arrangement ehown 
la the illuetratlon wu built A abort plank wu 
mountod on the 2x4 on a horlxontal steel ula turn- 
ing In btaaa baartngs. To the forward end of the 
plank a rod wu thataned which paaaed through a 
wooden block clamped between the lower ends of the 
front (orki with a smalt bolt Thla block oouM be 
turned to anit tha elevation ot the telesoopo, and tha 
rod fastened with a ‘hetwerew," shown by an arrow 
in tha pletore 

Blow motion about tha polar axis wu acoompllahed 
by a brau rod, btagad to a larger piece of rod which 
fitted Into the T tube which formerly carried the aad 
die. A small pleea ot brass tubing wu soldered to a 
sinaU pleca of 14 Inch sheet brua, through which 
pass e d tha slow-motlon aorew, sharpened to a point 
and turned by a amall wooden whul, made troa a 


moel dMUaated by an arrow) The brau tuba aad 
adraw oould ba elampad at any point on tha long bmu 
rod by means of a sateoww Tha point of the alow^ 
motion aeraw tnned In a amall conical pit In a pleca 
of brass faatened to the and ot the 2x4 Joist. The 
weight of the Inetrament being carried on tho ban 
dlea, that Is, above the polar axle, tha Inatrnment 
always traded to turn (by gravity) upside down, ex 
oapt when pointed at the meridian This It wu pre- 
vented from doing by the preuure ot the point ot tha 
■low-motloo Bcrew, rad by tnrnlng the screw either 
forward or backward according to whether the Inatrn 
mrat wu pointing east or weal of the meridian, a 
very untform rotation about the polar axis wu ee- 
cured. A diagram ot the slow-motlon acrev U given 
in tha aooompanylng line drawing. 

The Inatroment wu set approximately In the merld 
Ian by alghtlng the pole star In llfae with the edges 
of the two front tubes of the diamond frame The 
proper elevation of the polar axis wpa eecured by 
trial, obaervlng whathar. In following the moon it 
moved up or down In the field of the telescope In 
half an honr I got the thing in euch shape that I 
oonld keep the center of a amall crater on the point 
of Intarnectlon of the eron halts ot the telescope for 
ten minutes, and u thla wu more Uian tha required 
aecuraoy I let It go at that The Instrument u eon 
•trnoted works admirably except when pointed at the 
meridian. On paulng the meridian the alow motion 
screw la carried over to the other end of the 2x4 
Joist, thla movement being allowed by the hinge at 
the end ot the rod When accurate following la not 
necessary, that la. when It Is merely necessary to keep 
the object la the field, a more convenient arrange- 
ment wonM be a brau oog wheel attached to the 
steering rod below the hsndles, and turned by a worm 
wheel this would obviate the trouble when crowing 
the meridian It would not, however, give such uni 
form motion u the arrsngement described, unlew ao- 
curately and carefully made 

INir mounting a small telescope any device can he 
used which will permit tho Instrument to swing up 
end down In a plane. 

It la quite remarkable bow well the old bicycle 
frame lent Itself to the cunatnictlnn ot the atand Tha 
front forks which hold the "elevation" fixed and the 
saddle tube for supporting the slow motion rod oould 
hardly be Improved upon If made for the purpou 

AxmirATnra mrxkxirr unfimfira. 


Students and ameteura who llko to make electrical 
experiments are particularly fortunate It they have 
alternating current lighting service In their homes 
u the alternating current lends itself wpeclally well 
to the perfornuiDce of easy experiments that are at 
the same time both amusing and Instructive Ot the 
many kinds of experiments that may be made with 
almple apparatus there are perhaps no others that are 
more Interesting than those which Hliistrale the prin 
dplM ot the rotary magnetic field and lu application 
to electric energy metera and to Induction motors. 

For making the noceasary apparatus there are re- 
quired two similar laminated Iron rings about iVt 
Inches Inside diameter, *% Inches oiitsids diameter 
and % inch thick. These may be built up by colling 
up a suflkilent length of thin sbwt Iron strips cut % 
Inch wide, using a round wooden block to start on 
Oompact Iron wire hnndlee of about the same dtmen 
sloas may be substituted with good results or bolter 
than either of the above, rings made up ot a suffl 
dent number ot tbtn Sheet Iron punchings. After the 
rings Are made, all Sharp edges should ho rounded off 
with a file and a amootb covering ot cotton Upe be 
applied as Shown in Fig ]. A. 

If tbsrs is sny choice between the two 



most not have any revarwls in It, aU of tha tuns 
being passed through tho ring In tha asms dltsetlflo. 

Lay the two rlnga down flat on a plooe ot board 
and maks oonnecUont to a llO-volt <D«yele supply 
clrcnlt as shown In the dlagrsm in Fig 1, where A 
Indlcatw a snap ewitch or knife switch, and L, L, 
h tour 16-oandloi>owcr ilO-volt lamps. When the 
switch Is closed current nows through the two wind- 
ings on (ha flsM ring lu siuh manner aa to produce 
tour magnetic poles that aru not stationary but rotate 



I — DkTAUA or THl IXPlkmiTAl APrABATOa 

or progress aruuml the ring 1 KOO limes per minute 
A pocket compass ])lsced close to one side In the field 
as shown will route at this speed and illustrate the 
principle ot ibe synchronous motor In which the mag 
netited rotor la dragged around by the routing mag- 
netic poles ol the field Just as positively as it It were 
geared directly to the dynamo It the compaas ba 
placed close to the ring on the ouUlde, It wlU turn 
In the opposite dirts t Ion The field can be reversed 
by exchanging the connections to either one of lU 
two Colls 

To show the poles made by the field lay a sheet 
of white paper on the ring and sprinkle some fine 
Iron filings on It while the current Is on It Is not 
so easy to show tho movemeul of the poles In thla 
nay but tt may be done as follons Shake some very 
fine iron filings through a piece of cloth on a sheet 
of paper and then hold up the latter by one corner 
The larger particles will allde off and only the very 
finest will ( ling fast like dust luy the paper on the 
ring while the lurrent Is off and close the switch 
for the briefest posMlhle moment Do this acversl 
times In succession and considerable movement ot 
the partli lea will he observed 

Drive a large pin through a pluco ot wood aa shown 
In big 1 F, and balan(« on tin point a brass box 
cover or bell so that tbe latter Is free ti> turn If tbs 
tiiaguetlc field Ite then placed arouud the bell the 
latter will be slowly dragged around by reasou of tha 
eddy eurrenis set up tboruln and will Illustrate In 
part the prliiilple of the driting mechanism of some 
forms ot lutngrntlng wattmeters Observe how the 
speed of the piece of braes varies In proportion to the 
number of lamps that are lighted at L 

If on (run (tin) box cover be aubatltuted (or the 
brass one tho speed will be higher aad the pull more 
vigorous. Illustrating tho principle of the induction 
motor It an empty tin can ho thus supported In the 
field. It will bo routed with conslBorable force and 
soon get off the pin Fig 2 shows how the field may 
be supported In a vortical iioeltlon and provided with 
a better rotor from wbicb It Is possible to gel enough 
power to drive light toys Tho dutalle ot the rotor 
ani shown In Hg 1 whore TF Is s lurnod wooden 
support provided wlili a small shaft X and having In 
Its periphery an Iron hoop T over wbith Is slipped 
a copper hoop / To ba efficient the rotor muat be 
made of a diameter aa large os poealble without touch 
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liiK ih« wlndlngi of the fleU It abeoM be made to 
run true, end turn eaellr on Ite dhaft 
The porformantr of the abore aipertmeata and of 
ciihpra that will be au«feat«d by them oan be made 
iiioro Intcreetlna by itudylnf the reaaona why from 
Hoino (tood textbook on the element! of altomating 
( iirr< ntn to whleh the reader la referred for a toiler 
uxplHiiutlon of the prlnelplea InrolTed 


wood), which mnit be atnXad with atraw dnrtnff aero 
weather The chlmnay ta not abaohitaly nenmairy, aa 
the honae oan be yentlktad thmnih the door dnrtnc 
mild weather The proper alant tor the roof la abont 
46 deg, aa earth can be packed ea at that alope. Com 
the roof with a cheap grade of bnUding paper, or with 
newapaper, before patting on the earth, hot do not 
OM a paper that haa a atrong istan, like tar paper 



In the Hendy Mane Workehop department of Jaly 
JiHt a dPTlco for retoorlng wood arrawe waa deerrlbed 
«hl(h etrurk me fonibly Another derlce for the 
eame jiurpose hne hp<>n dealgned by William Laycock, 
a wnaTlna eertlon band in the Arlington Mills of 
Ijteronro, Mmw Quite often arrewa In the shuttle 
springs tor holding down the spindle will break and 
the dUBculty formerly waa to get out Ibeae ecrewa with 


Binu rot auoviwo wooo aottwa 

out Injury to the ahuttio, ao Mr Laycock bethought 
him of an old srrew-drlver spindle, rut the point oO, 
and than with a hackaaw cut two groorea In It at 
right angkM as Indlcaiad In the lIlustratioD The 
groovea were made as wide aa possible and fairly 
deep, leaving the edges sharp In nee the tool thua 
prepared le prestsil agalnil the broken piece of ecrew 
and digs Into It sufBciently to permit of turning and 
thuf removing the screw 


Minna a iioku mitaluo mAMiiT 

IT noviBO w siveou. 

A carbon fllament Incandeaoent lamp, when the fila- 
ment breaka. Is of no farther value, but In the case 
of a tungaton or tantalum lamp It la often possible 
to mend the fllament ao that the lamp wilt be nearly 
aa good aa new Place the lamp with the broken flia- 
ment In a aocket which la connected to the lighting 
etrenit by a flexible lamp cord Turn on the current 
and gently ahake the lamp lo that the broken enda 
of the fllament will strike against the main part and 
dnw a amall arc which will weld them aecurely to 
It and thua alkiw the current to pan through the flla- 
ment, lighting It up brighter than before breaking 
Thin mending process usually enta out only a small 
ainUon of fllament but if a conimrallvely large por 
lion of the fllament ehoutd happen to bo cut out of 
the drcnlt. It would reduce the resistance of the re- 
maining fllament to such an exient that an excealve 
current would flow and thus soon bum the fllament 
out However while it lasted, the lamp would give a 
very bright light 


ten, and It hoa aaved ma nuws than ita coot every 
year Apple# and vegetablaa keep treoh and plump In 
It, and do not ahrlval np aa th^ will la aa iaalda 
cellar 


MOW TO MAH A TATIB TXIMOain asawwr. 

The making of a paper telesoope barrel la ihowa 
In the accompanying lUuatratlOBa. First we make a 
wooden mandrel. A, that repreoenta the varioua redac- 
tions In the iMrrel of the Initmment These portions 
of the mandrel are made of such dlameten as to bring 
the Interior of the faanwi to the proper sin Wrap 
on a layer or so of paper bavlag a dull black flnlah 
BO as to keep down any reflection of the rays of light 
on the Interior of the Inatrument When several layen 
of this paper have heed cuetolly applied, Manila 
paper auch aa used by draftsmen In making pencil 
drawings should be laid on over It. It Is understood 
that this paper b laid with glue between each layer, 
and this can be done to beet advantage with the 
wooden mandrd placed between lathe centera. When 
the paper haa been wrapped f« to a thlckneas of about 
U inch wa shall have good auhstantlal tubes. The ex- 
terior may be vamlohed or o o v e red with oloth or paper 
of fancy pattern The stop pieces ara simply rings 
laid on as shown at B Whan theae (top rings have 
been placed In pceitlon the ring K Is applied and 
glued fast, after which the iMis la fitted agalnat It 
and a aecond ring F la applied to hold it In place. 
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These rings must be of dull black Dnlsh The eye- 
piece may be applied In the same way This mokes 
a moat excellent case for a toleat-ope 


A BtMni non ouxab. 
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Ooubtleaa many readers of the S<iKSTiric Aussh-as 
have found It dlfflcult to keep apples and the pro- 
duce of their gardens aurb as carrots bents turnips, 
mlery, etc. In perfect condition until they could be 
used. The aiuompanylng drawings show a cheap and 
easily made fruit cellar in whleh I kept twelve bush 
elj of apples besides carrots, squishes, and potatoes, 
from October until April My bouse was six feet 
wide, eight feet lung and six feet high, and cost ma 



A RMTU nun OBIXAM. 


about 14 Smaller onea con be built tor » propor- 
tionally omaller sum. 

1 dug a bole about eighteen Inches deep and net the 
honss ovfg It, as ahown In the rreos oaotlon. The en 
tianoe la made like a box abont twelve inches deep, 
ao that soil or mannre can be apread orar the root 
to a depth of about ton Inohoa. aeaU A OB the lulde 
of tha opening bold slala B at the bottom of the box 
opanlw In the mmee 0 I stuff an edd tick with 
gtrirtr or Isavws Outride cover D proteeda the tiek 
fnm mplatore. The rarten abonid ha abont two 
.Ipakw 0' lai. Provlda a ohloatK M (o( 


Havlna experienced a greet deal of trouble with the 
luusl email cell batteries such as are nsed fur medi- 
cal wall plates, gasoline engines etc 1 have expert 
mented until I have discovered a very simple method 
uf reetorlng the ordinary dry cell solammoolac bat 
lury My method Is os follows Midway between the 
carbon and line at the top of the battery drill a hole 
S/ld Inch In diameter down to within inch of 
Ibe bottom of the cell On the oppoeite elds drill a 
hole throuRh the emllng wax covering 1/16 Inch in 
diameter and S Inches deep Place a small glam 
funnel In the large bole with the stem at least S Inches 
long Into this poor one ounce C P hydrochloric acid 
After this Is thoroughly abeorbed pour In the fun 
nc| one ounce of water When all Is absorbed seal 
the holes with ordinary stationer's oesllng wax After 
twelve hours It will be found that the baltertes so 
treated will work with Increased voltage and amper 
age over a new dry cell. They will work well on 
either closed or (men circuit and have from four to 
six times the Ufo of a new dry cell 1 nm using a 
series now that I employed In my oflice for three 
years snd during that time have renewed them three 
times The batterlei will work nnlll the rino pole Is 
completely exhausted it the chemical elements ore kept 
St the required strength by renewal 


THk HAffST MAlPfl nMAUBU ffUM. 
at Aoeosv nssesss 

Tboee tamUlar with heavy artillery know that auh- 
(Ollbcr work ftirnu a very Important part of the drill 
Very aorurato worit can be done by tbls method, but 
of course the range Is very mneh ahorteped and tba 
recoil and notes are ralaolng; 

Anyone having a largedmra rifle, such oa the old 
model Bpringfleld, and erlshlng to usa It tor short- 
range or gallery ahooUng, can nbcalRwr It very eaalty 
in the folloiring way 

Take aa empty TegnUttoa *h«tl and bon out tba 
head ao that lU tnrida diameter win be the aasM 
throughout Its length, Hm take • OJfl anUbsr Hnok 
revolver barret— the bexagomal Und used In cbonp tw 
niven ii good eaotMh toy th<a pdrptgi apfl that 


np ma It fib in thd abeB nMly bpt ' 

oa to BwaU tha ahril. then eSMdilQr 'bhambiff tMr, 
IwiTri to (aka the m oartridffA Oreat enta atari ba 
toksa fa dotag tkla, as the aehnracff of tka flat flm ' 
panda graatly on this port a( tha work. Hurt eoahRA 
rink the tmtolvw banal B, ao that tha head n( tk* 
ou will Ua finah with tha head of the legnlrilon' 
ahril A, as Shown In the lUoitnttloiL It tkla tt hot 
done the faredeh will not ekaa and the oheQ maff ba 
accidentally o^loded. Pina, 0, ehould then be driven 
through the aheU and barrel to keep the lattot In 
place. Thle wfll not be needed It tba barrel and Ip- 
Bide of tba ahril are rilghtly tapered, the taper in- 
oreoring from the musile end to the breeeh. 



work very weU, and If the rifle la buUt ao that a 
longer barrel could be Inserted, of oonrse Its iniigs 
would be Ineieaaed. 


Conilderable dUficnlty la often experienced In empty. 
Ing and refilling tha common form of movable waOh- 
tube. Stationary waahtuba are usually provldad with 
suitable plumbing connecUosu whereby tha water may 
be easily and quickly dnined off, but with tha (wdl- 
nary form of wooden movable waahtuba the antlra 
tubful of water must either be lifted and oarriod to 
the sink or otber drain to empty It, or the wntor must 
be balled out of the tub and carried to tha sink or 
drain by the pailful Tbe lUting of the tnbtnl of 
water Is often a physical Impoerihlllty, and the carry 
Ing of the water from the tub to the sink by the pall 
tul Is a tiresome task If the honae be provided with 
running water at the sink, a very simple contrivance 
may ho deriaod for utilising the olty water pivMUre 
for the emptying of the tub By providing a simple 
form of ejector at the faucet and connecting one Inlet 
of the ejector to a abort piece of hooe leading to tha 
eink the water may be very easily drawn out of the 
tub Into the sink, even though the latter be at a 
higher elevation In tbe accompanying sketch, there 
Is shown a simple contrivance of this character, In 
which the ejector Is fonned of a block of wood adapted 
to be detachably secured lo the faucet. The riector 
Includes two pasoages Intorsertlng at an angle and 
having a common outlet os shown in section in Fig. I 
One of tbeee paaaagei recchce a stream of water 
nndor pressure from tbn fsmet, and tbe escape of this 
water from the lower end of the eJocUrr tends to draw 
water out of the tub through the hose and to deliver 
the latter to the sink. 

Tbe same device may be used for refilling tba tub. 
To secure this object, it Is merely neceesary to oloee 
tbe lowor end of tbe ejector with a ping or In any 
(jther suitable manner As shown, a short rubber 
plug Is connected to a strap tacked to one side of the 
block By Inserting the plug within the open lower 
end of the jiaaaage and securing the tree end of the 
strop to a button on the opposite side of the block, as 
shown In dotted lines the water will be eadied to 
flow from the faucet down through one poiiage a rd 



np through the other to the boro and (o tha 

waahtnb. 


Aa tntoreriing experiment to determine wbribar Ifiw 
riroagth of inm and atoel wu affacted br "^f***- 
waa carried Ant at the Technical InriKnte U ftiTTtI 
with tha tdlewing repertad result BaraotpriULMri 
ahd wlWriM Inm • ttolMs Umg by ladb to t 
to riomriri wn fiaad. part ot wblch wsrs toMririi^^ 
by bftoff totwrini to w arisarid, Hmk 
algpirilMl-oC m mmom M 
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a crank and drives Uie other by nwau 
of a belt. Tbe ends of a flue vtollii stiHit 
are attached to pega Inserted In tbe taoes 
of tbe wheels at unequal distances from 
their centers, and the middle part of the 
violin string, which Is kept taut bjr a 
sprint; passes round a puller, which 
toms Creelr on a vertlsal rod, attached 
rlfldlr to the horlsontal asle of the nave 
ot a blcrole wheel mounted In bearlhts. 
When tbe crank Is turned both wheels 
revolve, and the horlsontal displacement 
ot tbe puller, st anr Instant, la equal to 
tbe aliebralo sum of tbe horisontal dla- 


Ml 


or the puller Is followed aceuratelr 
hr a writing point which la attached to 
the other end tbe bicrcle nave. Thia 
point preases against a strip ot smoked 
paper wrapped round a dmm, which la 
turned hr the engegemsnt ot n toothed 
wheel on Its shaft with an endless screw 
on tbs crankshnfL Tbe nmplltndas o( 
the two vtbrationB whose combined eBeet 
b sought are varied hr varjlng the db- 
tancss ot the pegs tnmi the szas ot tbs 
two wheeb, the phases are varbd hr ast- 
ting one wheel, at the start, more or bm 
In BdvBDoa of the oUiap hr nuana of 
pointsfi attaehsd to tbs wha^s and Ifabd 
graduated elrcbs behind them, tha 
periods ate varied hr empbrlng wheeb 
of dbmoters proportional to tho periods 
desired. For esampb, two wheeb Of 
nearir equal dlamotert give a grmihlaal 
record of the phanomena of "hsnta,'* 

Vibrations In mutnallr psrpendlonbr 
planas ate oomblned by means ot an mb' 
paratns baaed on tbs same principb 
(Fig. S) Tbe reanlunt onrves are traesd 
on anohsd gbss So arranged before s 
batem that the curves can bo tmnbdbta 
'r proibated on n senon sad explained 
and studied at bbnra. wHb a thordugh- 
nam that ta not poealUe with the evanew 
cant profeotloas ot Usm^V flgurao 
naAe In the nsn»I war. Hr rafloetlag n 
panoU of Ugitt «ran minors attattod «> 
tuning tHkiL 

flh sms gi r’s ^wsrntus (or ths studf o( 
rednotloa ooastats of g g|g« globs ntfr 
ported hr flxliog Its korliMtnl nopk In S 
eoppw sieeviu If ths aetdi b rsgsrdod sg 
one pel* of tho globe, the oppogtt* ^ 
b tndbated hr ah tntarmpuob In a 00^ 
per msridtan, and the oqqaler b gragb 
stsd ta iatervab of ftn iMfrosa. 
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•U4(m tM tevwl of tba liroak In tlw mert- 
AUn. Tho Iowa of rafnwUoa uA todnl 
tton «ka UMt bo atadlad br dtNc^ 
Inc lomliioOa peaolU toward Um owtarj 
of tbo fleba, In fba equntorlal plane, and 


In bUi eleetroaoppa (Pig. i) Chnnacnr 
bna made lue of tba fact that platinlced j 
jglaaa la aafliolenUr tranaparent 

ta to be aaen clearly thronch it and' 
yet reflaota brlcbt ImiwM of objecU, 
IT the eye. A vertloal and 
■trip of copper and a ilesible atrip of] 
altuninlnm foil are ■oapended from a c«h>- 
per rod end Incloeed In a cane of wbteb 
two oppoaite aldea are of glaae end tbe 
rat of mataL Tba rod oarrtM a cbara 
dlik at Ita upper end and la Ineu*' 
lated by paeelm tbroocb a block of parat 
fin, which recta on tbe top of the caae. 
One of tbe flaae d^ca U platinized, and 
outalde it la placed a graduated quadrant 
which le Been by leflection, while tbe de- 
flected atrip of aluminium ta aeen through 

Chaasagny’a galranomater (Fig 6) laj 
icloaed in a wooden caae which te atr| 
tubed to the wall In a atrong magnetic 
field, formed by pluing the like poleej 
of two boriiontel horeeehoe magneta al 
moat In contact with cuh other, Is auc- 
pended a coll of wire of electrolytic cop- 
per The Intencity of the field le further 
Increaaed by a aoft Iron cylinder, aup- 
ported Independently Inelde tbe ooll A 
large mirror, attached to the colt, reflocta 
the Image of a lamp to a aerm 
the faioremenU of the ipot of light can be, 
followed by tbe whole clau The gal- 
eanometer la provided with three ehunta 
In Chaaueny e apparatua tor the etndy 
of eteetroiaagnetlfl induction (Fig d), a< 
of wire le attached with lu plane 
vertical, to <me end of a lever which can 
turn round a horizontal azla, and la bal 
anced by a counterpolat on tbe other end 
A vertical horaeahoe magnet, with Ita 
polea directed upward, U placed u that 
coll can be brought between the poles 
ralrcd above them, by turning the 
lever on lU axle The poeltlve and nega 
ttve enrrenta produced by theu move- 
m«nU are Indicated by a galvanometer 
acted with the coll An alternating | 
ourrent le produced by allowing the lever { 
to ooctllate freely Other experimeuts in 
ctlon may be made by lending 
through the coll a current from a battery 
H OhaiBagny bu devleed a number of 
other Ingenloof Inatmmenta, Including 
very practical rbecatat, a eudiometer, ai 
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(Oontlaeed from page ZM > 
merged ooodltlon, certain valvea In the 
Interior of the boat are opened Thle 
allow! the water from the lea to run Into 
great tanka built within the boat and 
thua virtually stuk her Theu tanka are 
cloe^ gaged, ao that ]uzt the required 
amount of water la taken In Unt 
normal oimdtUoDe, whim the boat la 
net with tbe ballut tankz nilM, ahe will 
havo g few hundred pounde reurv* 
buoyancy, which la repreaentad by the 
top of her conning tower protruding 
nbove the water If daairad, thla buoy 
ancy may be entirely doatroyed by ad 
muting a amall additional amount of 
water, equal In volume to the volume of 
that part of the conning tower above 
water 'WbUe In the inbmerged condt 
tion, all oommunlcatloD with the outalde 
atmoapbar* la neceaaarUy cut off 
crew, nanally about fifteen man. then 
biaathea the air oontglned la the body 
Of tHa boat Tbe amount of air origl- 
nally contained within the hull la auffl- 
eleat t» anpport Ufa with oomfort for at 
leaat twanty-ftmr houra But, la addition 
to tha air thua contained, the boat car- 
, Has a large eupply of compreaaed air la 
ataal flaika, which, If naad tor brMthlni 
pnrpoawi. NoolA ^ aaOelent (or a anm- 
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' 'A^nUMT CM* Ml neord !■ thmt of Um 
C opMpMte nbmulu “DkTtd." whloh, 
jmrtig tdocDud* of CbirlMtMi (o the 
«(tU wtr, WM nuuuMd by Toliintwn. ud 
to tobd poww wu ont to the 

V •. & “HaumUnlo.'’ wbleb ihe de- 
■tfcyed to the oplotom of ft mine la 
oftMftdi with her hna 

Dnvtad thft Spaalftb-AaMrloftn war the 
■todern ubiBftrtiM had not made Ita ap* 
pearanoa. Onrlaff tha RuaalanJapa n aae 
war both aUaa ordered boata, bat the trar 
waa flalahed batore theaa T«aaela baoama 
araUaUe. At proMat all the leading 
aaral powera are acquiring rabmarlnea In 
large naaberi^ ao that during the next 
war we nay eapeot to aee than flgura 
largalr In tha mloua oparatlona. 

In tha trip In a anhinarlne abora re- 
ferred to tha BMltor waa Impreaaed with 
the ««««>*»*— and acouracy with which 
the Bubmarlne want through her eub- 
narged erolutlona. Tha moTemenU, 
quick reeponae, eto., of tha boat ware < 
•nch aa to Inaplra complete conddenoe In 
her atablUty and general cOolencr 

There can be no qaecthm that tha anb- 
marlne haa at laat "oonM Into Ita own" 
Among the eaptaini of the battlaahipa 
and the Una cOoera In general at Pror- 
Incetowa, thera waa noticeable a growing 
raapeot for theaa craft, due to tha varied 
and aocurata work which tha lloUlla had 
accompilabad during the anmner manen- 
vere. Thera haa been a eteady but alow 
growth In the epeed of tha inbmarlne. 
Ita control la now perfect, and lU radlua 
af aoUon la being rapidly Increaaed 
Our largeet boata have • radlua of about 
one tbouaacd mllea and two are under 
oonetructloa on the Pacific coaat which 
wUl hava a oruUlng radiui of about three 
thonaand mllea. Tbia meana that the 
aubmarlne la taking on fuU aeagolng 
quaittlea It muat no longer be regarded 
aa reatrlotad to eeacoaat operatloa Tha 
time la not far dlatant when an admiral 
aearchtng for the enemy upon the high 
aeaa may liHlude a aubmarlne flotilla In 
hia fleet The profound algnlllcance Of 
thla fact upon atrategy and tactlca will 
be appreclatad by every naval expert 

In hla atndy of Uvlng bdnga, the phyal 
ologlat haa one guiding prlnclpto which 
playa but llttU part In tha aclencea of 
the ohemlat and phyaklet, namely, the 
prinolple et adaptation. Adaptation or 
pnrpoalvenoaa la the leading cbaraetar- 
iatle of every one of the funcUona to 
which wa devota In onr taxt-booka the 
lAaptan dealing with aaalmllatlon rea- 
plratlon, movement, growth, reproduc- 
tion, and even death Itaelf. Bpencer haa 
daflned life aa "Ibe contlnuoua adjuat 
■rent of Internal relatfama to external re- 
lathma," Bvery phaae of activity In a 
UTlng being la a eequence of aome ante- 
oedent change In Ita environment and U 
ao adapted to tble change aa to tend to 
Ita nentretUatlon and eo to the eur 
rival of the organlam. This U what le 
meant by sdaptatlotL It wlU be aeon 
that Hot only d6ea It Involve the tbleo- 
fogloal eonoaptioii that every normal ao- 
tlvKy muat he tor tha good of the orgaih 
lam, but also that It mnat apply to an the 
relations of living beings. It mnat there- 
fore be tha guiding prlnclpla, notonly In 
phyilology, wUh Its spe^ praoocnpa- 
tlao with tha Intamal relatlMia of the 
parti of the onanlam, but aleo In the 
other bmielua of hMegy, which treat of 
tha retaUMU of tha living animal to Ita 
agvIrDaittMit and of the factors which 
datarmlno Ita survival in the straggle for 
•ttstahco. A d totat l o n thareforo sknat be 
thA^aeUlag ttaofor tar tha origin ot spa- 
dss ud In Uta fneesaslai of th« dtSbr- 
qiat tangi of Ufa upon this aarth. 
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■LAO A OAOU Ot BBOXBI KAUB 

Th« luveatiKatloii of the ronM of brokeu 

mill has A itroDK claim on popular IntnreHl and thli 
for the reoaoiiH that wo all uro more or Iraa frequent 
tiarelera by rail and that the broakage of rail! la 
oue of the moat fruitful rauaea of aurloua railroad ac 
cldtnlH The agitation of three ytara ago »hl<h fol- 
lowed upon the pnhilcatlon by tba State authorltiMi 
of atatlatica abowlng an alarming Inrreaae in the num 
ber of brukni ralla hoa been productive of excellent 
reaulta It hoa nerved lo bring together the rail manu 
fei hirer and the railroad engineer In a lolnt endeavor 
to detennine more exactly the lauaea of rail failure 
and devlae Improvementa In the methoda of manu 
faotora wblih will give a thoroughly reliable rail 
without entailing «n unduo amount of extra coat In 
the maklug 

During thi-ae Intervening thn>e yeara a moat ex 
haiwtlve cberalial and tnmhanlpal Invoatlgatlon of the 
■ubjeit baa been made and man) hitherto obiuura 
and llUle-undoratood foita have been brought to light 
regarding the mechanical condition and chemical com 
poaltlou of faulty ralla the lauoea which have pro- 
duced theae rundlilona and the beat methoda of raat 
Ing and working to produce a rail which will stand 
np under Ita work without batnylng that alann|ng 
liability to audden fracture which ban rauaed ao 
much loaa of Ufa and property during tbe paal few 
yearn. 

One of the lateet papere on tbe eubject waa that pre- 
aented by Mcaera hay and WInt at the annual meet 
lug of the American Swiety for Testing Matnrlala In 
vibirh attention was drawn to tbe frequency with 
which rail breakage! may be traied to tbe presence 
of slag Tbe Investigation by these gentlemen of 
ralla that had broken In the head abowa the pretence 
of excessive slag a segregation of alag conoentrh with 
the rail section remnanla of alag In tha large split 
portion of tbe head, and alag In those arena wbare Row 
of melal haa occurred or where microscopic cracks 
have developed 'While It Is Impossible from the evl 
dance so obUUned to state dsflnltely tbs exact ennae 
of fracture. It la highly probable that It la due to Im 
perfectly welded blowholes or pipes The InvesUga 
tion Hhnwpd that at the point of fracture there Is 
always to be found a large amimnt of alag that cracki 
Invariably begin In and follow from one alag area to 
another and that cracks within the body of the metal 
produced by shrinkage strains will follow along tha 
■lag areas 1 homos Andrews. In bla paper entitled 
Microscopic luternal Flaws Inducing KroiUire in 
atsel considers It to be a most signifleant fact that 
In the various material he examined, almoai without 
exception there was a considerable alag area. In or 
sear tbe fractured surface, and he says that the In 
temal microscopic Haws wblib are atmoat InvarlaMy 
preaent In steel (orglnga constitute a chief aouroe of 
Initial weakness In axles rails shafts heavy guns 

The hard spots whlih have been observed In broken 
ralla are appurentlv due either to Imperfect mixing 
and solution of the feiio-manganese or to the harden 
lag of the eurfaro of the metal due to slipping of the 
dHvIng wbeilB >ir to seicregatlnn in ateel alloya Tbe 
first and aeeond cnuiH-s aie nut common, hut the third, 
Which If due to the Imperfect molting of the alloy, 
la more aarloua An eiiuninatlon of aaveral nickel 
■t«el mils which had broken In service showed etreaki 
bf very hard, medium hard, and soft metal and It la 
th» belief of tbe authors of the paper that this lack 
«1 tWlfonAttr 1i due to segregation at the nickel dur- 


ing the M^Ug «t the lagM tt is soiiB^ UMt 
Tariona detecta •hove mentlaiMd oonld bq rensdled. 
drat, by using a apadftcatloa aakltig tor lowef «Blphnr, 
secondly, by atteiriiig mors time betwoea the addition 
of ferrtHnaiigauM to tha hot metal In tha ladle end 
the pouring of tba metal into tha ingot mold, and 
thirdly, by pouring tha matal from the hottom of the 
ladU rtnally, although Keeara. ray and Wint ballave 
that alarlrlc raiinfaig will remove many of tho dUB- 
eulUee attendant upon tha praaent method. It moat 
not be aasumad that this would prove to be a panacea, 
since without compatant control had steal can ba pro- 
duced luat as easily In an electric furnace ■■ by any 
other method 

001 TAraRno mnas lumT 

When the adventurous navigators of three or tonr 
centarles ago skirted the ooasU and entered the bays 
and rivers of this country, they were Impreiied with 
the extent and variety of the forests which everywhere 
spread Ihelr rich mantle over tha country And well 
they mlsbt be, for tbe original toreate of tha United 
Btates exceeded in the quantity and variety of thair 
timber tba foretU of any other regUm of almllar slM 
un the globe Nature waa lavish when she laid out 
and planted the five great forests of this country, and 
lavlab she waa when she planaad Its nobis water 
courses, smoothed out the vaet arable lands of Its 
pralrlss and wideepraading valleya, and stored below 
the surface Its prlcolasa wealth of Iron ore, coal, oil 
and precious minerals Where Nature had been so prod 
Igal of her auppltae It waa perhaps Ineviubis that 
man shtiuld become niually prodi^ In their nse, 
and no doubt tha extravagance and wastefutneea which 
have become a national rhararterlatlc, are due lonely 
to natural environment 

Of all the natural resonrcM of the country, our for 
este have been one of the wont. If not the wont snf 
ferors from extravagance, and Ihia la proved by the 
simple fact that wo uos (or waste) ten times sa mnch 
timber per capita aa they do In Frmnce, and are. con 
Bcquenlly tutting our foraats three times as fast aa 
they are growing The original forests of tbe United 
Statee Ini luded Ove great forest typea. Ths Northern 
forest rioched from Maine Ihrough f7ew Rngland, New 
York and Pennsylvania, to Oeorgla, and throngb reo 
tral and northern Ulehlsan and Wisconsin to Min- 
nesota, and covered About 160 000,000 aerea mainly 
of cnne-bearlng treaa Tbe Southern fornat commenced 
In Now Jersey, and reached from tbe coast tar Inland 
through Virginia the Carollaas Qeorgla, Florida Aln- 
bama, Mlaalaslppl and Isiutslana and portions of 
Texas, Oklahoma, and Ar&aoaaa This la the great 
belt of the yellow pine Ita total original area waa 
about 3*0000 000 Bcrse. The Central forest, which ex 
tended between the northern and southern forests 
from tbe Atlantto lonat to the western prairies Is tbe 
great aource of our supply of bard woods. OrlglDally 
It Included not lees than 360,000000 acres. Th«t to 
the weatward waa th« Rooky Monntaln forstt, extend 
Ing from Montana and Idaho to New Mexlea Here 
ink the high platoaiu and mountain slopoa to a growth 
of coniferous truoa, Inrtading western yellow pine, 
Douglas Or larch, spruce and cedar Ita original ex 
lent waa at least 110,000,000 acres, lastly, and the 
grandrat of til, was ths Pacifle coaat fOreat axtendlng 
through Washington, Oregon, and California, wboae 
original area of at least 80,000 OOO aerto waa covered 
with the moat majestic growth of conlferoas trees In 
the world 

Much ban been said and written of late about tbe 
destruction of our foreato, and ona ol tba latett and 
moat Illuminating pamphleta on the aubjeot la that by 
R 8 Kellogg, Asatotant Forester In the F'oveat Service 
of the Department of Agrlcnlture who tells us that, 
whereaa. at a consarvattve eatlmate theae flve great 
toreeta of the United States covered originally WMIOOc 
000 acres and conUinod 6J00 billion fast of Umber, 
at the preaent time their total area baa hami radnead 
to 060,000 000 acraa, oontal^ing leas than one-half as 
much standing Umber than they did In their virgin 
state. 

The total yearly drain upon our toreata, not eount- 
Ing loaaaa from Sre, atorma, and Inaaota, to srilmated 
to be about tilvBOO>000,000 cable feet Of our preaent 
forest area of (UJMOJMO aerea, 300,000,000 acres are 
roughly estimated ta conalat of mature toreata. In 
which the annual growth to balanced hy death and 
dscay, and 360,000,000 acres consist of timber par- 
ilBlIy cut or bnraad orsr, on which with raaoouhle 
can there ii anfflelaat ynuag growUi to prodnoa ulU- 
mataly a ntorchutahle, but not a fun crop of Umber 
The remaining 100,600.000 aerea coasUta of torMta so 
completriy ent out and bnraed, that than to not aolS- 
ctent yoang growth to produea another crop of mueh 
value Aeeordlng to this egtlmata, Uie annual growth 
of all oar toreata to not over twelve cubic feet per 
acre, or a total of has than aevan bUUon cubic tost. 
Since wa eyt yearly .^fotaa twenty blUlcIt edMo fast 
over and abeiVe What ta that by Bre ibd dther natnisl 
esnaea. It tollowg that m an cutting out enr toreata 


thMi tMi^ g^)dK bh thnrists 
raasuMblg antsdWibat thto «a«|^ 
np Ita UmWsmt^. >• OboMh % oohitMMB 
oOBdaet at Qrivtahy and rnvsea » O s r to Wfr It 
aOMa tost of tUnbw phr oi^M an isjlato an b^Hy 
from bar tonata, Prann to ohla la gat stong wfthTbst 


Is 360 cubto toet per capita. Oermany, tartHatotma, 
baa appUad bar aetontiflo matboda with antoh gadt 
aOaet, that bar ttata fOraata an producing to4iy bsi 
annoal aToiago of 68 cnblo toot of wood per nsrs. 

It to ooBsldarad that the dmnand tor mon farm 
land may ovantually toad to a furfher enoroadiinMn 


toreata, rtdncing ths total to 460,000,000 hersa. Tha 
Foraat Sarrioa eoBridin, howaver, that It would ha 
enUrely poaolbla. It tba foraat land to Imptond and 
tba timber econotnlcally cut and complataly ttUUaad, 
to produce on tbe runolnlng 460,000,000 aerea mfletont 
wood tor a population mueh creator than we now ban 
In the United Btatea. 


siATH or nor mhow 

Caaan Lombroao, oertalnly the moat wldaly known 
if not the moct outhoritaUva criminologist of our day, 
died on October ISth 1009 at Turin, Itdty, at the age 
of slxty-fonr If Lombroso had never written any- 
thing else than hla 'CMmlnal Han," hto naUM wonld 
ba handed down In the annato of payoholacy Bvan 
though In hto later yean he was given, wlthont care- 
ful InvestigaUon, to rather hastily OtUng Into hla tha- 
t>nr any newapnper atory or tact that might have mat 
bla eye, it muat be stated that hto contrlbnUana to 
criminal antbnq>olosy are valuable and tooting. Hto 
theory that crimtnala must ba regarded aa mentally 
diseased persona although not yet legmlly aooaptad 
by aoclety as a whole nevertheleaa nnda favor with a 
large number of paychologlata No doubt hto ayatem 
of criminology to not so far developed that we are 
justilled in abolishing prisons and treating criminals 
In Inaana asylums aa Lombroeo advocated but at toast 
It tends toward a aclentlBc solution of tba problems 
presented by i-rlme and its puntobment 

It was while he held the poet of army surgeon that 
I-ombnao s attention was first drawn to malformations 
of ths skull. An executed murderer's cranium waa so 
markedly maltomed, that he waa Induced to make an 
Inveatlgallon to ascertain whetbar or not tbe man’s 
crime might not bare been occasioned by bla cranial 
defacU. Tha rest of Lombroao'a Ufa was spent la 
piling facts upon that original fact As a Isrturer on 
psychology at tbe University of Pavla hs later bad 
abundant opportunity tor etndylng Inmatea of the In-' 
■one asylum there, and waa Impreaned with the oon- 
nectlon between nutrition and aanlty Ai a reault of 
that study, be showed that a poor quality of «"«»»? 
waa respMulbla for much of the petogra from which 
Italian peaaanta were auifertog Aftor a hard cam- 
paign he succeeded In Inducing the authorittoa to take 
measures to reduce tho dtaease. Lombroao'a researches 
ware extended also to tbe study of epilepsy and genius. 
HU theory that genius waa a form of Insanity waa 
widely heralded and attracted not a llUto comment 
both hofltlle and favorable. 

Recently ikimbroso devoted much time to the study 
of splrltlatlo phenomena. He made an eUborata atndy 
of Eiuapto PUadlno and was won oxpr by her to a 
partial belief In the physleal manltectatlon of spir- 
itualism. yat he waa never quite wUlIng to aceqit 
Bplritualtom In tbe sense of preservation of peraonal 
Idimtlty aftor death 


ooinz 91 unuTT wugn om to nnu 
tovu. 


The moat sensational flight aver mads In an aero- 
plane waa that accampltobed by Oonnt de Lambert with 
hla Wright blptoas on Oetobar 18th. whan he Saw 
from the aarodrama at Jnvtoy, wbare an avfatimi maat- 
Ing WM In prograaa, to Paris and back, covarlag a dla- 
taace of atraut so mltos In 46 mtantaa and 66 saoimda. 
After making two- oirenlto of tha aarodroma, Count da 
Lambert beaded tor Parte, and. eentinnidly rising, soon 
dtosppaarad from view Ho Saw grat Parts at a great 
elevaUon, and by ftia time tba BUM Ttortr waa rsaab- 
ed, be bod rtoen anffletently to etaar tt nloriy Ha 
paaiad dlrbetly over tha tower, wbloh to 684 fast la 
bright. tnriMd hla machine anrand, and boadad back 
tor Juriay. Ha arrived and landed aately, gad wm 
craatod by OrvUto Wright, who had lugl airlvad tram 
.narUn after taridag a spaclal fllgfal tor Bitapdror Wil- 
liam— tbs lint aaroptoiM flight tha Oatmaa Baparar 
had avsr wttnaaasd-a few days bstora. White In Carw 
many, drrilla Wright atoo made a record height IMbt, 
In which ha reariiad an atoratloa of about jJM toot, 
as near as he oouM esttmata. Oeont da lakstahdto 
hfUht was rislMy danonatrated b, hto hsorilig 
tba BUtot Tower At a height at ifiOd tUTm Wtoni 
ripal sanaatlon ha egpertaDmd wife that h(8 
appanred to ba scaresly movtilc. Tha ttSH, »r,8a% ' 

arasiieA totormlnrias era ha BaaUy n«n|Mt tdasft^^ 

point. Btoavem8aapaadw^gh«lgtn-M^atf:)i|f|^ 



„ _|r^ i%4J».tMt.4rt»>«B id tt* IpActnu nUmjr 
|i|l^t|M|WiNl ■*> *<ltt Aviiv tU* recent euBuner. llint 
j».wOI VroMW opened irtittTwrtrwn WUmeer to 
JiMlrnB jFeeh., A eUitM (» M» *»"»*» P*^ »« 
^ J>*in» ont «< tM ecUd took nt »a eiUtude of a IBS 


Ayne, tlw MUM of which euffoete pelm 
tteop and mnthine and the tre ne n rtlw e of buelneai 
nrfQi nbtnqtloal lelmrelr bnrte, la getting eufflolently 
Mar to daaud aubitere. ▲ UU U pending In the 
g fyttiMi Lagtolatara to nuthorife the opnetructlon of 
nndetgmind idectHo malware operating In connection 
whh exliitlnf rarthoo Unen. 

The WeUelar Motor qar Company, leading makera 
«f "alVBrltlah^ antonuMlea, am giving apeclal atten- 
tlpk to aeroplane englnw and have dellrered aeveral 
Y'typ* M)-horae>power maohlnea to intending aviatora. 
Theaa aotora, altboagb they weigh only 300 poonda, 
^ olBlmad to be capable Ot delivering aa high aa 7fi 
botaa-power One of them waa recently Inatalled In 
a new Volaln blpUne. 

Aa Anetrian government appeua to be divided 
npon the ‘'Dreadnought" quactlon, the propoaed ox- 
pmiditare upon naval conatruction tor next year bav- 
Ing bean reduced by 35,000 000 A torpedo milaer 
named “Admiral Spann will be launrhnd about the 
end of thla montb, the drat ablp of the Austrian navy 
to be equipped with Paretma tnrblnoa, with an eatl- 
mated apeed of 18 knota. 

n vpaara that the Blberlan railroad la beginning 
to abow the inevitable reanita of the haste and choap- 
nose with which It waa constructed The sharp corves 
and heavy grading have pot aarloua limitations upon 
traAc, and lor great dlatancee the reconstruction 
WlU involve an entirely new location The rood la to 
be flhanged from alugle to double track and the ofll- 
oials are gimtly regretting that tho large and coatly 
bridges were built to accummodato one track only 
On the level pUlna the double tracking will not be 
aneh a serious matter but In the heavy iiita of the 
mountain divlalon, and where the atecl bridgea over 
the wide rlvere will here to bn rebuilt tho coel will 
be very high 

The rapid advance of aviation to the dignity of a 
aclence Is Indicated by the fact that the Tlnlverelty of 
London haa arranged for a apeclal rourao on sero- 
nantlca to be conducted by Mr A P Thureton one 
of sir Hiram Maxim's engineers It will conalet of a 
Mrias of lectures followed by drselng offlee practice 
In the design nnd conatruttlon ut auroplanes The 
mrllabus of tbs lectures Is aa follows (1) Tbe normal 
and Inclined plane (3) Stream Iloe surfaces, center 
qt preeeure and realatance of bodies (3) The pro- 
pellw and helicopter (41 Calculations applied to a 
Sytiif macblna (6) The biplana (6) Tbe mono- 
ptaae (T) Aeronautical engines (8) Automatlo sta- 
bility and oontrol (9) Dirigible balloons 

DnxlBf the past season the old, deep-keel, narrow 
b^ English cutter 'Bloodhound' baa been scoring 
adrne remarkable wins In races against cutters of the 
most modem design. Commenting on her perform 
anoes, tbe Tachtaman of London oaya that opinion haa 
boon expressed that many present-day dealgaara do not 
know Uialr bu^nesa and adds ‘ Speaking for our 
selves, we any without besltatton that tbey do not 
It la not by any means our purpoae to eulo- 
glM the performances of the Bloodhound' unduly, but 
we repeat that there la aoraethlng wonderful In the 
fact that a yacht so antiquated In nhape was able lo 
beat two modem crulaers of fifty per cent ovei^^her 
toanage " Of course, tbe teat was performed in strong 
wtnds and under reduced canvas. It la In light 
wahther that the modem yacht la m groatly the supe- 
Her to tha older craft. 

Apts have reeently been concluded by Messrs Bur- 
•tall and Moii)cheuse, of London, id a portable com- 
blDod. boiler and onglnA the eoepomy and eSkHeocy of 
which are m remarkable that we aball hope to deoertbe 
the tests mora in detail either In the Somrnne 


AMiaiOAg or BvmAHBirr In the near future, Ilmito- 
thma of qpacs preventing their adequate dleeuaslon at 
ptegtnt The engliM It a BOHmOed “Vicomoblle,” built 
by the Wolf Bnginming 'Worka of Magdeburg Bucknu, 
bnl It mnet not be eonfonndad with tbe automobile of 
t^ name, as it la not airletly gn automobile anglnA 
ft «t(iialsta of a loocmkoUve type boiler, from which 
tile gtetm M ixmdncted through a superheater In the 


ahMkefaox directly to the blgh^prqgaore cylinder of the 
tadne, ^rhleh la ^adtm eompoiind and reountsd dj- 
Ydeqjr o« th« holler nnder the same Jaeget. so thst the 
^wlsrs era sprrmindsd by tha flue gases. Bnch Is 
t^i hast Mooo^ rtSOtsd by thli arraagement, that 
somnMiMgUy ohutohotsd "Btodt’’ engliie and 
4|4llw w4siltoMn to thttolnA ptowhig. Mwlng, or any 
dcdtnijtty wdrh odAh^ftshls angina, deralaps 1 
iilth,l.M poond ot ooal and 8J1 
k W^ The MNasd^ M amt little rednoed 
- fHitts wM k her oMit thsitg its too 

es^hetsw. 


S cfaiiitft e AknMickA 

CLECTKICITY 

A nes S wiit hoe lust boen given by tha BrsailUn 
goesrnmeat to a Freneh telegraph company to erect 
a wiraleas telegraph station on a amall Island 200 
miles off the coast of B.la amnde do Norte the eaot- 
enunoat point of South America. The Inland la 400 
mllaa from Pernambuco Tbe station will have an 
operating radius of 1,000 miles, it will be connected 
by an auxiliary station at Pernambuco with thn Bra 
xlllan telegraph system. 

The cttir of DaJttmore haa adopted an ordinance 
which requires the testing of every electric raoler by 
the Department of l.amve and Lighting, before the 
meter may be inatalled A (barge of ten cents Is 
made for each IneiHstlon Any mnenmer who In aua- 
plcloue of hhi mater may have It examined by tlin 
department A charge of 3t lo made for thla acrvlcc, 
which la home by lha couaumer If the meter la regis- 
tering properly or by the company If ‘be meter la 
found to be at fault 

na raooat aunouncement of the Brltlah Welnlmh 
Company that It baa antered the electrical Arid and 
la manoflscturlng matallic-Alament electric lampe, has 
(auaed qnlte a sUr in Engiaud- Many took upon thin 
news aa a blow to the gna bualnrue Welabai h man 
ties have heraiorore''made it posslbla for ku to lom 
pete with electricity as an lllnmlnant but the fact 
that the Welabeeh Company is taking up the maniifoc- 
lure of electric lanipe would seem to IndUate that the 
gaa mantle (Annot (ximtMte with tha melallU Alament 

Xnaetrlo railways frequently require an extra supply 
of power owing to a holiday riiah or some tmiisiial 
event which trowds their lars to the iiunosl capui lly 
Some of the roads hare built their own portable eub- 
statlona conslatlng of care provided with rotary con 
vortera or motor geoeralora tiannformera and awlUh 
boards Recently one of the largo eiedric munufne- 
larlng concerns has put out a atmk portable sub- 
station of this type ahlch may tie moved to any sec- 
tion of tho Hue and made ready for use at a moment a 
notlco by connecting it to the high tension line 

Th» ananal KlectrliAt Show at Madlsou Square Qar 
den whicb waa brought to a clooo last week was nota 
ble for Ita decoralluna Nearly 40 000 yards of orango 
and whita bunting were used lo decorate tbe building 
Tbe whole Interior of tho building waa draped with 
bunting There was a canopy celling which was divid- 
ed Into panels, and candelabra were hung from lha 
liiteraeeUone of the peuela ISadi <andclabrum con 
lalnod a cluster of twenty two 25 watt tuugeten lampe 
euclrcled with amber-colored 40-wBtt lamps Six large 
chandallera were placed over the center of the smia. 
Theie chandeliers were ten feet In diameter inaile up 
of art glaas. Altogether the effect was superior to that 
of any previous exhibition 

At the reoent meeting of tbe International Assoc la 
tion of Municipal Electric lana a nwoliitlon was adopt 
ed favoring the grounding of eccondarlcn In nlteriiai 
Ing-current sy at erne Tbe roeointlon calls allentlon to 
tho foot that life and properly have been Joatroyed 
from high volloges on alternating-current sccoudary 
■yateme, becanan of the failure of Insulatlou between 
primary and secondary clrcoita, and that am h dangers 
may be obviated bv grounding tha secondary and li 
demonde the enactment of legislation requiring all 
alternating-current secondary systeme to be grounded 
when by no doing the voltage between the earth and 
any part of tbe secondary aystema w HI not exceed 250 
TOltA 

A darman Investigator baa found that the luaulatlon 
resistance of ralla made from bare aluminium wire 
d^nds upon the coropreaalon of the wire and also 
on its thickness Tbe smaller thn wire tho less Its 
Inaulatlon resistance This be thinks Is due to tbe 
fact that the thick wires'' are soft, while thin wires 
are bard drawn He also ffndi that tbe resistance Is 
considerably reduces] wb'le the rolls are wet. He 
thsrefors anggsots that In making colls of bare aliiml 
nium wire, the windings should be separated by non 
bygroscopto materia] Before winding the (OlIs tbey 
■herald be wet so os to oxidise the aluminium Attei 
several days they should be dried In a vacuum and 
taeciusred 

Ths fenowtaff method of Impregnating Aeld colls 
was recommended at tho recent convention of the 
AnwrlcM Strsot and Xoterurban Engineering Asacx la- 
tlcn Tho wtro is msulated with usbestoe held In 
plaoe by a ootton covering The coll la wrapped with 
porons tape, and then placed I" •“ ali-llght chamber 
and boated. The air la the kettle Is exhausted end 
when tbe proper vnooum has been obulnsd melted 
asphaltnm la permitted to Sow tn after which air 
presenn lo applied, (brrlng the material Into the 
Interstices of the coll. When the coll Is nearly cool 
it IB brouCbt to proper ihspe by means of clamping 
TiotaA Whes the etempg and upe are removed, the 
eoO is eevsrk u lBfalatlo& ot vumlibed euB- 
hik. 
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SCIENCE, 

>Talyn Biigp Baldwin, the Arctic explorer recently 
stated that be intended to make another trip to the 
Anllo and go on the lie drift over the apex of tbe 
earth and return ts-twoun the east noaat of QroenUuid 
and the weel coiwt of Spltxbergeu. It la a dlttance ot 
two tbouiand miles and aa a progress ot no more 
than two miles a day ran be made the Journey will 
consume four years 

OertalB ■tinorala oxbibit the curious nptlcAl property 
known as aslerism That Is to nay they show a star 
shaped figure when light Is reflected from them or 
Iransmittcd through them This Is seen, for example. 
In the star stone a sort of sapphire and In tho star 
nihy A note tn Knowlodge dew rlbcM the asterlam ot 
mica. The photograph ot a lamp Hamo taken through 
a Plato of mb a shows a six rayed aiar with six fainter 
radlstloua between Outwardly star mica resembles 
the ordinary form and shows thn same phenomena 
imdnr polnrl»^ light When oxanilnnd under tho ml 
croacupi however the atnr mica Is found tn contain 
fine needles of another mineral and these arc regu 
larly arranged at angles of 120 deg To these needles 
the star seen by transmitted light Is dun Star mica 
has boon found In the State of New York and at Bur- 
gess Hill Ontsilo 

Hanxy Oennett, ihulnusu of the United Slates Ono- 
graphic lluanl Rear Admiral I olby M Theater U, 8 
\ fonunrly siiiierlntcmdcnl of tht Naval Observatory, 
and 0 IT Tlttniann superlnliadonl of Uii United 
Slates Coast nnd (livsIetU Survey will eompose tbe 
membership of the luinmlttcH ut the National Qeo- 
graphlcal Hncicty which will iioss on the records and 
proofs Niibmiticd lij Robert E Peary to Hubstnnilate 
his ilnlm that he reached the North Pole on April 6th 
1109 At a inecllng of the board of managers of the 
National Geographical Bodety on October 20lh tho 
riM orris and nlmervatlnns furnished by Commondar 
Peary were presenled and Mr Gannett who bod pro- 
vhjUHly been appointed eliairman of the commlltaa on 
polar researeli naniMl Admiral Chester and Mr TUt 
niann aa the ol bi r members ot the committee to de- 
termine ( ommnndnr Peary s ilalma 

la ordsr to prudnee a cadmium apectnim of snffl- 
(lenl Intensity for polarlmetrle vorh advantage Is 
taken of the favomble jiropertles of the sHvei-cmdmlum 
iilloys by Dr T Martin I,nwry On account of Ihsir Iso- 
mnrphiam the two luetala form an (xcellenl series ot 
alloys whkb are ibaraclerlzed by good mechanical 
propiTtlis and very high melting polula (An alloy 
with Co per nut Td mills as high as TOO deg C ) In 
striking lonlraat to the behavior ot I be pure metal 
the alloy glviB a steady arc which can be kept trno to 
(enter by rotating the nloclrodea In opposite directions 
The spectrum shows the silver as well as the cadmium 
lines but these are so far aermretod that even with a 
low resolving power the silt of n speclrosi-one can be 
opened to Its full width without any overlapping of the 
brllllBDt blocks of light whbh take the place ot the 
imual lines 

ArrangamaDta are lieing perfected In New York for 
thn Iniorporal loll of thn Amnrhaii Radium Inalllute 
tn be dovoted t» thi tnatnnnt of lancir and similar 
dbrnaaes llin Instltutu will bo conducted much on the 
saiun plan aa sliiiHar ones In Paris and London The 
work will bo dividt'd Into various stations such os 
( hemlcal physit al medical and botanical with an 
expert In i barge and It ts believed tbat for expert 
nients the lab(iralorl(S of tho Rockefeller Institute 
will be available Supplies of pitchblende for manu 
facttiro are to be drawn front To|prado and other West 
orn loraHtles where Ibo Initial proensses of extracting 
the radium will bo conducled It Is animuntnd tbat 
Hie Instltuto is not In any sense roniinenlal and that 
sevi ral ot Ihe sclentlats who are Inleresled In It arc 
not only giving their scrrices free but are lontrlbu 
ting from thilr own iiuans to the fund which will be 
required to establish Ihe plant 

Tbs obaorvatory of Treptow has opened an Interna- 
tional compel It Ion for the best pholographa of tha 
Leonid nietoors taken from the car of a balloon be- 
tween November llth and November 16th 1609 The 
developed plates should be sent to the observatory 
anonymously but accompanied by a symbol which la 
repeated In a scaled envelope containing the place 
data and hour of expoaure, the name and elevation ot 
the balloon names of conatallatlont In which meteors 
have been observed names of camera and lens with 
focal length and aperture, and the length of exposure 
Tha plataa should reach the director ot tha obierva- 
fory Dr K 8 Archenhold bstors January 1st 1910 
The reanits of the competition win be published In the 
Jonrnal Dos WnItall Three prlsaa consisting of a 
telescope and pubHcationa, are offered, but It Is atipu 
latud that tbe prim pictures sbaB bScome the prupi rty 
of tbs observatory The competition would have a bci 
ter prospect ot success If all photographs of the T.>aoti 
Ids had been admitted. BaHoong are gtlU so rare tbat 
It li gulls possible that not a alngla plate wlU be eub- 
mKtsd 
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OwUiK Id ibp I vir IntreMlni lini)ortwic« nf ibe ap- 
pllaatlona of elwlrldljr It U MIuUI wcnkdpr that bImp 
trtoal laboratorld Hhould bafa bean founded pvary 
wbara to afford a nieana of lompletlng praritial In 
itmctlon Tn fart tethniial collegea and srhoola of 
all dpgmee are at present equipped altb eurh labom- 
lorlw 

Huwuvir tbe iDStltnte rsppntly foundtd at Bruaaels 
br Ur Robert UoldirhmIdI tbe nell known Invpntor 
and erlentlet Is of an absoliitply novti kind Kealls 
Ing tbe Inodequa y of book study and oral esplana 
tim for ponvpylng a tborougb undi rstandlng of ex 
pprlmental elmtrirlty Dr Goldscbmldt provides an 
opportunity for psppiiment atcessible to tbe general 
public deslrutis of observing tbe elertrlral pbenomena 
whUh are so linpurtani fur modem Industry To at 
lain this end be baa rreatod a popular laboratory of 
iimarkably olrar and simple disposition where lay 
people by starting from the most elementary farts 
alll bt able l( arq lalnt themselvea with any sden 
tlllG problrms relsllng to eluitrlrlty 

The oilginal Intention was to irtatt some sort of 
museum of nle«trlral Invention and dlsroveiy organ 
Ized on similar llnis to the geniral museums of paint 
Ing natural history and Industry This however 
would have been quite Insufflclent ns the ob]eot of any 



tloa with the Popnlay Liriioratory had t« be daslgnsd 
and eonstmited stperlally for the purpose and wlCh 
a view to simplicity safety and aoMdlty 
On the ground floor of tbs laboratory (which was 
opened on the ortaslon of the recant twenty fifth an 
nivsrsary of the fOundatloa of tha Boelety of Bslglaii 
Flectrlrlane) are Inatalled apparatus tor tbs funda- 
mental experlmenlB canstltutlng the basis of modem 
electrical atlencs Thsae are perfOmod with rslar 
tively simple means Visitors thna pass from the mng 
net stone to tha properttee of alsctro-mngneta and the 
explanation of elei tro-motors from the generation of 
slatlr elertfidty by tbe trlfUon of glass and wax on 
to the working of 'BImnhurst mmhlnes on similar 
principles and to Induction colls they then proceed 
to famlllartse themselves with the phenomena of else- 
tiical discharge in varioua media (cathode and radium 
rays etc ) 

In the gallery are Installed those apimmtus which 
are required for the demonstistlon of tbo principles 
of electrical Induction alternate ouirents and meth 
ods of electrical maaaurement 
each apparatus lostslled In tbsse two departments 
of the laboi story Is located In n glass case leaving 
free to the expertmenlers hands only the tnstrament'' 
required for performing tha < xpcrlment and thus 
svoldlng any unnecessary contact liable to endanger 
the apparatus In three adjoining rooma are united 
the nppamtus of precision and Inveatl 
gatlon as welt at measuring Instm 
ments the handling of which requhes 

a thorough knowledge of all the prsced 

Ing romprlelng photometers precision 
bridges slander Is of measurement gnl 
Tsnometers wattmeteis etc 
On the ground floor In the renter of 

tbe building are found such apparatus 

as will allow the visitor to fnmlllarlss 

himself with the most Important mens 

urements relating to motors and dyna 



A row of sistle electrical 


piece of npimratus exblblied 
would rarely Is Immediately 
vppartnt to the observer 

What was to be shown was 

not the prliiclpk IlMelf but 
Its dcmooslratlun and the 
method of ennduriing an sx 
perlment to demons! rati It 
and ths beat means of t nch 

lag the student this Is to let 

him condiul the experlmint 

himself This task was an 
extremely dlfflcult one enlalling os It did u rational 

claailfli atlon of ixpaiiminla such as should render 

them comprehensible In fact tbe mein dffeet of 

any previous attempts In the same direction (made 

at l^don Berlin and Munich) hod been tbo lack 



performing It themaalvee Should however aomebody 
aufflolently well Inatruoted with to experiment him 
self he would be allowed to do ao under the supor 
vision of an axperienoed operator 
To the laboratory la ooanaoted a lecture hall be- 
hind which Is Installed a projeotor allowing vUltore 
at any moment to Inapeot on the screen an extenalva 
series of bnndrede of views relating to aricatlflc nor 
elllee This la actuated by a push butum 
A speclnl hall la aet apart tor Industrial men to 
exhibit their prodnria free of oharge and a library 
containing the moat Important hooka 
periodlcnla and blbllogimphlml fllea an 
Bblee rlsitors to supplement by theoretl 
cal study the pracllcal knowledge nc 
Quired In the Inborntory 
A mechanical workahop Initiates tboM 
seeking such Information in the eon 
Btrnctlon of electrical apparatus Final 
ly four small laboratoriM situated In 
the front bnllding are to be placed at the 
diapeisal of epeolallsts tor use In original 
reeearoh work 


Apperstua ftir the etnU} of nuloral and peimaaeiit 

magnet-e and teireslriel mugnetiwm. 


m ■ These two deparinu nts are 
difrureni In ebaracter from tbe 

two preceding In fait vlaltora 

I cre And thomsclvee In n labors 


hviry cx[M>ilmcnt bad to be deelgned with a view 
to Its being aicesslblfl to everybody In addition to 
forming part of a graduated cmirse of Inter-connected 
Host of the nppnmtus used In oonneo- 


lerfeirmed by eompc 
tunt msD By watching their 
work they will be able to gmap 
the mcebanlem of tbe expert 
meat without being capable of 




MnuMvantMmiuammf 
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1» tiu «aiim ot MUM fipartaiMnU In wltUUr* 
umtnf* k tka Him Sohool at Hedtord. itaH, a taat 



plana of tlia asla of tha aphsra and a llntar omnacted 
to Uta nriler tndloataa tlia poatUon of tha axia of tha 
aphara and theraby ahowa tha dllfcranoa of apeed of 
tha two ahafta 

■aaswoMaat or Mauaca by aortal iriwiHe aadaoBaa 

Waoaa. 

Dahlia haa Invanted a mathod of meaaurtng a ahip a 
diatanea from a ahore autlon by uklng advantago of 
tha dUtoranea betwean tha vclodtlaa of sound and »)»• 
trh) woTsa A ball la sat tinging and wireleaa elm trlr 
wnang are ganeratad almoltanaoualy on the ahip Tlw 
alaotrla wavM arilaa almoat Insuntanroualy at ibe 
ahora atation and thira sat la moilon a stop<loik 
Tha distance of the ship <«n ba lomputed fiom the 
number of seeonda Indicated on I he dial when th( 
sound ot the bell la flrat beard The compulation Is 
facilitated by tha naa ot a table In which It necessary 
allowance may ba made for the frarllon ot a lacond 
conanmad In the oparatton ot tha lecatvlng and clock 
atartlng apparatua In thia way the dlelanca ot the 


reapsotlvaly eiinal 
to tha ship a 
asesrtalnad dla 
taneaa from thoas 
stations The 
general Introduc 
tion ot this syi 
tern would great 
ly Increase the 
possibility of aid 
Ing ships in die- 
tress — Promm 


ACOIOnT 

PBXVUTU 

Attached to the 



sdcteftilng aolutiaas of ssmal salts to 
whlBh had been sddod hydroehlorla sold And 
ammonium dhlphlta was sst away In a cloast 
fbr a tew days Fraleiitlng TsrUoally from tbs 
tabs was a smaU pleos ot llUsr pwer Whea 
the tub# waa rsmorsd a peculiar oalash-ahaped 
hood of ammonium chloride ciystals was 
found resting on the paper 

riATiie wiis nu 

A can of gasoline can ba handled ss safely 
as a can ot oil for liquid gshollne does not es 
plods It Is the gasoline vapor that Is highly 
aaploslve whan properly mixed with air The 
aooompanylng llluatrmtiona show the safely 
with which burning gasoline may be handled 
rig 1 sbowa a man pouring burning gasoline 
from one ran Into another In Pig 2 he is 
blowing Into tbs spout ot a ran of gasoline to 
which a match has been applied The little 
blue flame that ordinarily plays around the 
mouth ot tha can Is transformed Into a bum 
Ing torch ( Ig 2 shows a pool of burning gaso- 
line on the floor and two gasoline cans aflame, 
but there Is no explosion 

■lAnrsns houh bt luomanr' 

One of tha employees ot a Chicago Arm deal- 
ing In perforated metal to be used In flour mills 
has devised a almple measuring derl<e for « 
readily matching samples brought In by custom 
eta A tapering needle which is pushed Into 
ona ot the perforations as fur as It will go carries a 
brush that PMMS a series of electric contact pieces 
The latter are connected to a set ot solenoida and 
when the clroutt Is closed by praas- 
ing a bnttan one of thsaa SOlesoldB mmmmmmmmmmmm 
operates to unoovsr a number Indl 
eating tbs sorrect alas of the hole 

DimunuL mu nruuTOK 

Tbs wall known British naval 
arbhlteot Sir John I Tbomyoroft 
baa designed an Ingenious device 
Cor use on twin screw torpedo basts 
to Indloato the relative speeds ot 
tha two propeller shafts A aphers Va 

la supportad on and rotated by two 
ryllnders whose axes meet at a 
point below tha sphere The ails 
ot rotation ot the iphere vaiiee Its 
posltlim with the relative epeed ot 
rotation of the cylinders A roller engaging the 
•pbere tendi to find a position where it does not slide 
In other words the axle of the roller moves Into the 


l leading In MOTOUin AOOUUT PBimtU. 
the market 

plot e of Wood) 1 1 1), s iffnik r inty Fn^lend 
la a mlrrui which iiakie ll puaulbl toi aulo- 
moblllRta (inning from ilthii direction to look 
around the inmer and thuH at old coUlalona 
Tbc Idea la being copud quile exu naively by 
other kngllBh < wnv 

fartlac* or rblarMear riw 

By mixing a n nt rated solution of ihlnrlde 
ot zinc wblcb niuet be of at limst dig Bd 
with highly heated /Ini oxide we obtain a mass 
thai is admlrabl\ adapted foi the coating ot 


ness to marble and takes a high polish as re- 
garde Its behavior to exterior Influence It ex 
tela marl le altogether In Its power of resist 
anil being unalteiied bv the action ot eevere 
told mnlsliire or even bolllug water end 11 la 
also fairly Indifferent to the effects ot very 
strong acids 

This cxcellsnC casting msas la best pto- 
duied by taking . parts ot tini while which 
has been highly heated (calcined) and after 
tooling ki|t In airtight glass vessels until 
needed and mixing It with 1 part of iblorlde 
ot zinc solution ot 65 deg Hd To uffact the 
mixture we use a ponelain veeju-1 In wblcb 
we place Brat the /Ini oxide then pour In the 
idiloiide ot ilnc eoluti in and by atlrrlng with 
a flat spatula produce a unitor m mixture In 
mixing great rare must be taken that no air 
bubblei occur in the mass for thisc would 
give rise to tmperfec t or def five ceallngs 1 he well 
stirred mixture Is allowed t> stand until It begins 
to become more fluid and It In then p< ured Into molds 
in which it Is permitted to harden 
It the xlm oxide betnre using la 
-• I mixod with kround glaai, rr with 
colors that ixircls un ibeml al ef 
^ ^ tec t n /In ( xld 1 1 ngllbh i d man 

gains (brum gnen red lead) 
color d astlngs can be prodUKd 

A iUtTITO&l TEUPEOTO 

? ThevlewbcnwIthiPiioducedwas 

I photographed at a dlslan « of a 

i mill with a sun yors level set up 


■EAfinUEO BOUS >T XIBOTBXOITT an und tbi. lontlguiiis 1 arts 

(xpueuro of twenty utinds 

nected by telegraph Ihe exatt poaltlon of the ship on made as the weather was dmidy It lb somewha 
the chart will be toiiud at the Intersctllon of two cli prising that no tram of th( (rose wires ot the t h 
clea drawn round the sutlons as eentere with radii appear on the picture 
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can ba obtained but not Its direction or exad iiosl 
If howixr tbs ships auditory and ehilrl sig 
are etmultaneously received at two elatluns cod 
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BUB-tRU smBonu TCI m wins RAni 

MATT. 

Tbfire wu a tima whan the owtracton of the 
United Btalaa aeaiued to be unable to live up U> the 
exaL-thia r«'qulrpin*'nte of the (overnment for the con 
#l met Ion of toriKMlo boata and deetroyere. Thera la 
no 1 IBSH of naval conetrurtlon that calle for each hlih- 
claaa work an the bnlldinR and equipment of a de- 
Kirojer of 30 knoti epaed or more, and when our Ilrat 
deHtro>cr8 were bull! moat of the rontractora failed 
fo gel the conlrae-t epaed out of the boata 
These fallume however beloua lo the past and 
there la every rt>asun to believe tliat the later de- 
atroyera bulll for our navy are fully up to. If they do 
not ezraed ilie standard of the beat forelfn work, not 
even eareptlng the Biitleb 
fividence of this la afforded by the pbentmiona] 
speeds that have been realliad lo the recent trials of 
the ‘Flosaer and the ‘Raid,’ which made respootlvely 
30 41 and 31 B6 knoU aa the mean of a four hour trial 
the contract apeed tor which was only 28 knots and 
made their fastest miles reapm lively at a speed of 
33 67 and 34 65 knots 

The ‘Flusser’ and Reid' arc two of the live do- 
struyers bids for which were opened In Boptember 
1907 and which were awarded us follows The "Flus- 
scr and Reid ’ to the Hath Iron Works, Ltd Bath 
Me tbe'BmIth' and Lamson In the William Cramp 
A Bons Ship and Knglne Uiilldlns Company, Phila- 
delphia Pa , and the “Preston to the New York Ship- 
building Company of Camden N J 

The hulls of the Kluaser" and Reid" were de- 


ScUatifio AAttgyidi 

oontalnlhg 4,000 aonara (eat of o^eOw enitneo. SMM- 
tired on the ootiide of the tohsA the tqbae were 
curved and expended Into the tnhe eheoti, no pMklng 
being used The cirealatlnx wider la provided hy 
scoops into which the sea water m^tes at iraat veioo- 
lly when the vsMel la under way, thla method prov 
ing extremely aatlefaetory Small drenlaUng pnmpa, 
however, were provided for uw whan the Te«al la 
etlll In the water, or In gettinf under way There 
are the uanal air pnmpa, feed pumps Are and bUge 
pumps, and oil rnupa, etc, and an evaporating dle> 
lining apparatus was alao provided wKh these pumps. 
All lubrication la forced, two duplex oil pumps being 
provided, together with an oil cooler 

The botinrs tour In number, of the Normand return 
flame type, are placed In two water-tight c(nnpar^ 
mente, there being e einokepipa for each of the tour 
boilers The totel grate eurface Is 346 67, and the 
toUI heating surface la 16177 aquare feet Normand 
feed water heatera wore also provided for each Ure- 
mom, and proved very eflirlent In «ai h fleeroom are 
two blowora, designed and hultl by Iba contractors and 
fitted with forced tnbricetloa These blowen give 
most excellent service, and have shown themaelvaa 
capable of delivering air at 9 Inches pressure In neoea- 
sery volume Further than this, each fan, with Ita 
engine complete, weighs leas than 900 pot-nds. 

The contract apeclfled that the vesaels should be 
given atnsdardlsatlQii trials of not lees than twenty 
runa over the mile, a four-hour fnllepeed trial, on 
ahich the speed shown should average not leas than 
28 knots per hour, a twelve-hour trial at 24 knots and 


Iron Work!, Whtoh psrfbnaed very «k; 

vAtnuiu wen mintgUifd on bott vulMlg, n( -ill’' 

speedy Of between 38% emd 2*9 toehen ^ 

The horse-power deValdbed (maxlaMia) par «n of 
mndililary is the highest we know of, nknuly, «l 
the “Retfl” and 64.7 on the “Ftaner*' ft eie«M-bi , 
noted the weight td machinery <816 tou) IndadR 
every part oomlng under o ngnlx a ims of (be Vitfid 
SUteo Bureau of Bteafa Bnglneerlnf, namaty, tba-dia- 
cbtnsry complete, wMh toda, water In boiMa, 6d» 
deneen, filter tank and piplhg, floors, grattaR, ted- 
ders. handnlla etaam beat, ntm-eoadhctbig nortdaft 
and laggltag; and evaporators and dlstUlorg. 



The current Issue of Amerlftan Homes end Qaideaa 
contains many Intaraatlng featurea. Mkv Ban ftneo 
contlnnes hie eerlee on notable bomea and desorlbas 
Villa al Mara, the country home of Oeone Use, Bki-, 
at Beverly Farms, Ma« John A, Oede eantrlbuteg a 
very Interesting article on the beauty and ecoaoniy of 
stucco In the constrnetton of the country houee, or la 
the traneformatloD o(*the old honee, This artlola li 
Illustrated by photographs showing the trangforma- 
tion of an old farm house into a behitable dwelling 
One of the moat Interesting enbjecte In the laens Is 
that prepared by Francis D Nichols on a group of 
modern houssa costing from 81,000 to $4,000 Thla 
artkiln la profusely illnstrated with photographs add 



IbyM L-WebUiis. 

MfuetlOHiuolwx, l««m,mf(<ut4)4taHili<«| ilniCl.srn,t <UiH,liu<-nii-at ?n>«4Hn. IsitSD-iHnniT 16,140. Tbr iniitl it imiriir iinnast i cif Hi n rnnsrns turiitniT ilrlrlng tho" rr rrl’i — Die 
"yiuMir" uiirtucliiau) oil h« tHalii n<ailicilainuiiBijmsim!dturunomilonfag.Sf knote. 


THl ' FASTIST OF OOB DlgTBOTBBS, MAElMa 6669 ZMOTI OM EBB TBUL TBD 


signed uy the Bureau of Construction and Rejialr and 

are of the following dimensions 

Length between perpendiculars 289 feet 

Length over all 293 fevUn>(, Inches 

Breadth molded at trial walurlino 26 fuel ’114 Inibes 

Breadth molded extreme 26fi-«l iijiDchus 

Breadth extreme over guards 27 feel 

trial dtsplaccraunt 700 tons 

Trial draft at this dlsplecoment 8 feel it Inch 

The i-oulracl ullusHnic foi machinery Is 236 Iona a 
penalty bilng assosstri If Ibis weight Is exceeded The 
machinery howcur with water and sparea carried 
on board weighed 23S tuns ho that tbe trial displace, 
ment wu reduced bv Ibis savlug of 27 tons less a hull 
overweight of 4 Ioiih or n iiel welgift saved of 23 tons 
The trial dlsiilnipinenl 1 1nn fore wu fixed at 677 tons 
but on all of ilie nlabi of these vessels they were 
slightly deeiHr than llilb 

The maihlners wan ileslgnod by the Bath Iron 
Works and iiiusIsIh nf IIm Parsons marine steam tur 
bines OB three Hliafis ibe main high presaure being 
on the center shafi I lie Htsrbnard low prewure and 
I P cruising tiirhliYOH cogciii, r with the starbewrd 
backing turbine IhIux on ilm nlarlmard ahafl and 
the port lowpressuri nml backing turbine and the 
high pregiure crulalng lurblnc be log on the port shaft 
Tbs steam piping wu so Arranged that any nf these 
turbtesa would run u the initial tniblne All of 
thsas turbiBM are lu one lomiiartnisiit 

ITm two oOBdsnaera were l.nili up of plnie each 


a twenty four trial at 16 knots, and that the water 
exynsuiupUon per shaft borssiiowcr should not exceed 
25,3 pounds on the lO-knot trial 16 5 pounds on tbe 
34 knot trial, and 15 5 pounds on tbe full-speed trial, 
all of these guarantees being luct with a comfortable 
margin 

Tlia following table given the results of these trials 

Speed fkslost mile X3 67knoU 31 65 knots 

Mean speed five high rnns 32 67 knots 83 75 knoUi 

Maximum ahafl horse-power 
developeid 14 4i>n 15140 

Mean speed four hours 30 41 31 86 

Speed heat 16 minutes four 
hour ran 30 83 32 26 

Revolutions nocessaiy fOr 28 
knoU 706 700 

Revolutions nislntalned tour 
hours HOI 846 

Shaft horaeiiower four-boor 
trlnl avsrsgs 11641 12,664 

I P C auxiliaries tour-boor 
trial average SOI SID 

Total horse-power four-hour 
Mai avnnuN 11M43 18B74 

No Unit was pbMsd upon nlr pressure on tbs Mand 
ardliatlrgi trials. Tbs oontnot pmtldsd, bowsvsr, 
that an average of I faobas coqM utf be skweM on 
the tourhour trials, aqd the 6 tmh averags wgg tlialn 
Ulned but not exCasdod oO both tsaSsto 


plans and la particularly Intsmstlng to the man of 
modoat means who wishes to bnlld a home of modem 
style St small coat. Ralph C Davlaon wrttaa on coo- 
errte omamsnta for tho garden and bow to mAks 
them Kate Gresnleaf Locke’a article descriptive of 
four Callfamta bungalows Is Intoreatlng, while Frlta 
Morris tolls about ths American Shetland pony B 
lAionanl Baatin preannta an article on a farming sx 
perlment by women Louisa Shelton daaertbss tbs 
garden of Hamilton Uouss, and Robert Thonpaon taUa 
of the beauties of ‘ Pine nsven,” ths summsr boms of 
Thomas B Van Bursn EMq, at Kjenttsbunkport, Malaa. 
Alice M Kellogg solves soma preblama In home fnr 
nlihlnga, and Charles Downing Xaty tails aboat gar- 
den work aronnd the home. 



• A French oasoolatton tor ths prdrsntloa of scatter 
in Industrial woUc has offsrsd $(06 lu priasa for « 
crank or aafety devlae for hotate, oranea, and iU finaii 
of lifting apparalna, and hlao toy sxplatlda Mtottoi ' 
which ihall in tbs flisV case, antematlcaUr atdp fba- 
dsaeeat of ths load, or In ths ssohad sdsa. (bnn* tlpt ' 
of gear ths driving sotlan whsB net rsquind. tite 
tnvsBtloai rsmalu fhs praperiy of IBs Moipdtltep, rite £ 
must hlmaslf b* fespoosIMs tor H» rina dK] 

patsBta tNawlngg oi compsttHvs dgi^toss itetitd 
sent to tbs.sflhri of the Ateateuloq dad ^ 

Froiies noatnT las AemUinM du 'TVffiili, 

-- - e . 







Td th« Mltof ct UtM SotBiTntc AmiaAH 


1 ttB IttMiM to * MW« tor tha InfMnutlon oon 
totMd In nneMit IMU at mr Jaumal reUUT* to tb« 
Hndwtt^ltan oriotoMkin la New York, la whiob 
udar nc. 1 roa ttoa • eketch o( Jonathan Hulla’e 
ataaa tog or boat, wbleh jraa deaerlba aa being "ivro- 
pooed, ton aerver bnltt." With this eUtement I beg 
to dUtor, as It Is aolte ooatraiy to actual facta 
Too odsnlt that the ‘^Mmplete description' U “of 
a ptootleal staantbOot,” therefore ! uoatand that the 
piewniiig of a practleal steamboat aonslliutes Inrentor 
shif. It nothing "praoUcal’' existed prerlouslr This 
sesaii obIy fair orgonMat, hot I go further 1 am 
la the position to prore that the boat was aotnallr 
boUt, tron aa ofBelal document vis Jonathan Hulls's 
treatise, published In ITST, aa In ‘ ola It U mated 
"Whereas oar Trnsty * well Beloved Jonathan Hulla 
hath bp his petltloa bamblr represented unto Oar 
inest dearir betored Ooaaort the Queen Ouardtaa of 
the Xlngdom d& That be bath with much Isibaar 
and Stndp, and at Great Bxpense rnoeefed and routao 
a Maohine tor canrlng ships 4 Vessels out of or Into 
anp Harbour against wind 4 tide, 4o." And "the Fell- 
ttoaer hath mode oath that he la the Sola Inventor " 
etc., and be concludes his treatise by stating 
"There U nothing In It but what Is necesaarp to be 
naderstood bp those that desire to know the Nature of 
that Itotolne which I now offer to the World, and I 
hope that, through the blessing of God, It map prove 
■enicaabla to ntp Countip ” 

Now to piove practloal results. 1 And In ''The His- 
tory of Progress In Great Britain," publlshad In 1HS9 
the following 

"Thus we arrive at the time when In 17U Jonathan 
Hulls' steam boat took a Balling Ship In tow, and 
amid the wonder, doubts and jeers of the spectators 
made a great splash a loud noise and a blank smoke 
pet managed to haul the cunihrooa hulk along and 
gave promise that the child, which had distinguished 
Itself bp such an unheard of feat would one dap be- 
come a giant of great strength " 

What farther or mote convincing proof that the 
boat was actual Ip built and proved practically success- 
ful can be required T 

I would here mention that I have made a careful 
studp of the claim of the many claimants from 1S43 to 
1807, a very lengthy pertod, and I chaltengs anyone to 
produce proof that will controvert Jonethan Hulls'a 
right to the honor of being the inventor of the steam 
boat In 1786 

lip proofs conaist Of, among many others 
L Jonathan Hulls's speclOcatlon No SSa (1788) old 
Law Series 

i Jonathan Hulls ■ trestlae, written by himself 
(1787) Both situ In existence at the Brtltsb Mu- 
seum and Patent OIBce Library 
3 “History of Progress In Great Britain," published 
in 1868 Eltc. 

If you wish to pursue the subject further, I shall 
be pleased to submit many convincing proofs that the 
steamboat existed on this side, ee tlw In Amerion, 
long before the "Clermont,' which undoubtedly was 
not an laventlon of Robert Fulton's but merely the 
outcome of the Inventive genius of one of Jonathan 
Unlls'a methods of steamboat propulsion 
I would bs pleased to have a copy of your Hudson 
runon Issue If you have s spare one, ne I find lome 
dUBenlty In procuring one here and In retnrn I will 
asslat yon In reaching the actual Indisputable facta oa 
to who waa tha "Inventor” of the eteamhoat 

J Huopsa Roua 

Manor Park, Eeaex, England 


umnra novug. 

To tha Sldttor of the fleiximnc AmaacAn 

In the number dated August 14th, 1909, you give a 
description of M BL tieduo's expsrimenta for obtain 
tag plaat4lka forma 

I beHeve I was tha lint, some thirty years ago, 
whed I showed these forma to my friuid Blr Winiam 
Orookeb, and explained to him how sqch experiments 
can be aonduoted Any of your rtASan having at his 
disposal soaia sotutloa of silicate of poterii or of eoda 
and aome metaiUo aalU cryetalltsed. enlpbata of icon, of 
copper, of nickel, etc., coa reproduce tlie experiments. 

By BlUng a glass twotolrds with a solutloa of one 


verp top. and throwing some smaU pieces of the mstsl- 
Htf salt (whidi friu fau to the bottom of the glaae) 
Into the eolutlota, he win aee, la a ehort time, planU 
grawfBg In different torihe, alsea, and cototn, accord 
biff to iha aalt amplopeS: Tito cdpper oiw win give a 
Una, tlto lion a daiK graeg, tka alekal a light groan. 
And g ItoahtitU pBmt wa Ito dMalnai with chlorlda of 


W varpto# too daaMtp 4f tha g Uliato astotow. dir 


itefdntHte AoMricaci 

Utaltorfd from tbo air bp a good covering of the glase, 
IheOe plaato will keep nap length of Ume 
Faria, Braaoe OEoaoxa Fodbnikh. 


WR DO WATCH IPkliet DBIAKT 

To the Ddltor of the SdEirnrio Amrsicxh 

The mainspring of a snitth does not unwind at a 
nntform rate, bnt Intermlttentlp It Is subjsuted to s 
sudden jsrk at svetp tick— tour times per second for 
mp BUgln watch This makes 34G60O times per dsy 
end over IM million times par )esr This operating 
condition Is analogous to others dlsrusscd In Kent's 
"Mechanical Pocket Book' under the hesde of Reis 
tlon of the Hlsstlc Lhnlt of Endurance under Re- 
jieatBd Stresses' and Tteatstsnee of Metals to Re- 
posted Bhocks.’ 

Among other things It says "Another longknewn 
leeult of experience la tha fact that rupture may he 
oanaed by a eucceoalon of ahorka Oi impacU none of 
which alone would be culBeleut to cause IL Iron 
Bxlea, tba piston-rods of stesm hammers end other 
plaoae of metal eubjeot to oontlnuously repeated 
Bhocks, Invariably break after a certain lenxtb of eerv 
ice. They have ‘a life* which Is limited " Wtthler 
found In teattng tron by repeated etreescs (not Im 
paete) that in one case 400,000 applUatlons of a strese 
of BOO centners to the aquare Inch canned rupture 
while a elmllar bar remained sound after 48 000 000 
applloatlona of a etresa of 300 centnen to the aquare 
Inch (One centner=1108 pounds) 

The mainspring of a watch la not only under a con 
slderabla tensile stress but also under a bending strees 
when anddenly released, then Immediately stopped by 
the eeoapement mechanism It Is then probable that 
Itc moleoular coheelva power deterloratoe lo a manner 
similar to those quoted Hemsv Gktax. 

PIttsflald, Mass 


A XABJO IRVAU 

To tha Editor of the SinsHTiriL Amesk an 



In tho Inscribed sqnarc So far as I know II has nut 
bean published" Iwfom Wiitifi# P TloTit 

Los Anxelea Oal 


THE BkEAKIira OP HA;)I ■PBIROI IK BTOEHt 

To the Editor of tho Bcikktipki Aatsirw 

Respecting the breaking of main siirlnge now dis 
cussed In the HciEVTino Amksican it niaj h<> Inter 
estlng to note what an old Freni h watchmako has to 
■ay regarding the rupture of springs In storm i The 
following Is a translation 

"The Influent of storms on the bn sklng of springs 
Is certain, many watehmakere have ubeorved It even 
ordinary rains may produce this effect I have noticed 
It personally In quite a regular manner In the monlbs 
of April and Beptember which are generally rainy 
months, thirty per cent of the springs which I change 
In the eourso of the year are destroyed In these 
months by the Influence of tha rain This barometric 
Influence acts mneb more on new springs than on 
those that have been working tor a conslderabk time 
and these months are a critical iterlod for testing their 
elasticity I have often been obllgud after a short 
time to replace a spring that had thus been changed 
In one case I was obliged to renew the spring tbree 
times In the esme dsy, thongfa th« springs had been 
carsfully fitted" 

Many of the wntchmitoers can cite lasee of springs 
broken, not In a conpla of pleoee, but In ten or a dnsen 
fragmenU, os If they bad been divided by a saw Thus 
wo come Into the domain of elecfrlclty and watch 
makeip may be supposed to noUco the effect without 
dstermlntng the ostlse 

The quaittp of steel employod in the manufacture of 
springs and tbs care devoted to their tempering and 
annealing most be among the causes snd It ta for the 
maken of springs to give us Infomiation 

Cloaa observathm has led roe to believe that the 
contact of bsoslne or extreme oiling of tho springs 
In stormy weather map hot he completely foreign to 
their tendeiMy to Weak. 

mas, when I ohoage a spring during ihe critb-al 
pelted, I avoid pasata* it erwi rapidly Into beuslue I 
oleatt tt by tobbtoff wttb a piece of peg w>xid mid a 
Mff tolghUp wet wttb fresh oUve oil I do not wipe It 


3»S 

and put It In without oUlng as customary In ordinary 
seatber I endeavor to substlluUi a slight lubrication 
for the oiling 

This appears to mo to be advantageous but 1 roust 
acknowledge that It is not an Infallible panacea It 
Is to bu hoped that other members of the profeseion 
will give the results of thrir experience 
Brooklyn N Y Chcsikh A Bsashleb 

AH OniOAL PBEIOKIgOH 

To the Editor of the Blit NTirii Aukxkav 

In your Ihus of Beptember 4tli lOOB page 156 head 
Ing A New Speed Indicator (or Marine Euglnes a 
device le neceesary to enable engineer to i orrectly and 
Intelligently Interpret elgnale from the pilot or cap- 
tain The camera device as described In a regent 
Issue used ou submarines sben partly or wholly sub- 
merged would tt sooms put the engineer In a post 
tton which would cniSbIn him tc Interpret the signals 
by a visual comprehension of the location 
Tha cost of Installing one of the cameras on tha up- 
per deck so arrniigeil as lo gl\e a clear front and rear 
view of the ships situation with a reflection In the 
e.igtne room should be Inconsiderable 
We must concede that there are times when tha 
lamera might be obscured by fog or smoke eU. At 
that lime. If Mrvlioablc Us utility might be greatest, 
but that IH a lime when attcntlnn Is tense and is 
hut a small proportion In the number of tlniee when 
It would be nrrmtlvoly snrvlcenble. Tha obsiurlty of 
the reflection ifiio farlo would be notice to the cngl 
neer to proceed cautlonsly and In iBSu of douht to 
ring for n repetition of elgnnls 
This letter le Ruggnslnd by an experience I once had 
I waa enjounilng In Ihc loiintry In llic liaii to room 
Of a log hiiiiHo I lie proliK lion from the elements was 
a thin weal her Imirdliig As the fleecy flnkes heal 
through Ihe i rai ke end nail holes and with the cut 
ting wind illwumrurlod me I thought of a device 
whereby If I lould not entirely obstruct I lould at 
least rediue the fon e of the wind Tlie mxt inoming 
I bought and linkeil some white drilling on the up- 
rights about four Imhee from llie wiather boarding 
( was engaged In h perllniis uiiupntlon and had teen 
warned not lo light my lenip wllboul flrnt lowerlug tbo 
shade In order Ihet some unsi ruiiiilniis owl uinellng" 
pertlclpnnt might not innki me Ihe target of a 0 45 
CBlIlwr Coll I neglected lo rerslsn Ihe ehade and re- 
entering niy room my ottenlinn wee arrested by a 
spot of greeu on tbo drilling Close Investigation re- 
vealed In perfect nilnletiire a reproilui linn In part of 
the landscape outside lint reverend A small nail bole 
waa tbo medtiim Though I have nevi r experlnientod, 
1 conclude the elfeit might bo roprndueed by tubes 
mirrors lenecs cU so ns to effectively show the sur- 
roundings of tbo ship In the engine ronui the engineer 
Ihue being partly In poesesslon of the eame Informa 
lion HH the pilot or mptnln liils siiggoitlon Is given 
for what It may be worth lo yon 
Hoiislon Tex (■ (1C Micmavps 

[Thte Huggestloii nnd tin exiKrlcinr from which II 
nrigindtes nre very Iiilereellng The pheiiomeiiun -de 
sirlbed le that of the inmeru obsiurs nnd inu be ns 
well produced with a pinhole iiniiirH se with n letii 
heme tho reeiill from the hole In the roof A stmller 
effeit msy he nbscrvid if n sheet of ]>h|i«r be held a 
ffw feel away on Ihe dnrh Hide of a door which Is op- 
posite the window of s room a plilure of the window 
nnd the mine oulnlde If Ihi Ilglil le good spiiesrlng 
Inverled on the paiwr Phoro ire only two nbjei lions 
to the usu of snib eppurutus In n shlpn engine room 
one Is that the enginer Is uuai custoined lo olsurving 
ths effect upon Ihc nlilp of the speed he Is getting out 
of his engines and the oilier In Ihnt he hue enough 
to do In regulating bln engines to give the speed de- 
sired by the pilot n Ithuul also having to guge and ile 
ilde upon the iiiicsnurv spoid Also sin h ii iiiuicra 
inuld hardly be arranged to look forw ird nod afl sininl 
laneniinly wlihoiil coniplliutid piping with n mirror 
at each bond to mold the Hhlpn gear iiml we nhouM 
say II would not be dcBirable t -emovc the navigating 
respimalblllly rrmii tlio bridge to the i nglno room In 
the insc of the Hiiliinarlue It Is different thr navigator 
launoi be bIkivi dei k when submerged so uses the perl 
Hcope but he Is el III reeponsiblc for gaging the destreil 
epoed nnd Inalnn ting the engineer — En I 



Tho (urrent SiTrerj'iiEM No 1765 opens wlib an 
olnbornlelv Illustrated and oxhaustlvc artli le on the 
recent Purls soronsutlc exhibition Mr F W liar 
Imrils iirtlile on Iron and steel and their reliitiun to 
olhor Industries la loncludod Au cxti-mt Is publisln-u 
of an InterestI ig report ou tbo advantages of treatlim 
the water In ewlmiiilug baths with «leitn)lvll< fluid 
The mechnnlclons and especially the wnosiniaki rs of 
Ihrea or four centuries ago Inveulod many lug« nioin 
luothanlsms which have been forgotten '4onn of 
these are dssi ribed lu the t urrent Sioiiimint 1 he 
dome just eroited over the four gr<at vkIj, of ihe 
Cathedral of Ht lohn thi nivtiie Is m i iiglnerriiu 
feat of note, and Is doacrlbod nnd lllusirniiil 




HOW BHixunr hauo foumT mt 


Qamikny haa lb> hlgbpal developed ayitom of forest 
manuseiDKnt ami i-unfM rvatlon It has nearly ll> mill 
Ion ncroe of fon'at of wblth 31 9 per cent belonga to 
the State 1 8 to tlin Crown 161 to coramunlttea, 46 6 
to private iiemonM 1 6 to vorporatlona and 21 to in 
glltutInnH anil aaaoi latlona. 

Por <nih (Itizcn there la a little more than three- 
nrthe of an afro of forest and though 61 cubic feet 
cf \ ood to the arre Is produced In a year wood Im 
pt/rte ha\> (xeeeded wood eximrts for more than forty 
years, and jnooooiiuo <ublc feet valued at $80,000,000 
or more than ono-slxtb of the borne conaumptlon, U 
tiui>ort<-d larh y>iar 

In forestry ri< rmany has always led in aolentlfbi 
t horoiigtanens I be sclentlflc knowledge baa been ap- 
plied with the greatest tecbnlial success, and It has 
procured an Increasing foreat ontput together wlUi an 
enlargement of proAta It will be In- 
teresting at tbe outset to atate the 
Kuropean forestry tbeonr the basis on 
which Oermany snd other nations 
have I'ondmlod thnlr conservation 
work and idatUtlGa and summaries to 
(omc lalcr to show that there has been 
a profit In the practice of the theory 

In the cuHIvated forcats of Oermany 
I lie abseni'e of underbrush and de- 
layed logs and limbs the density of 
t le forest and the even disirlbiillun 
at the trees often planted in long 
itralght rows Iminixllataly arrest the 
alteiiUon Ont lan walk with eaao 
or drive anywhere among them ex 
eepl whore lbs hills are too sleep or 
stony or whore tlio tross stand too 
clast ly together thla always being tbs 
iBse in young woods The trees are 
not permuted to reach the full limit 
of I heir life and then as the result of 
dmay to fall and remain rotting on (he 
are considered as wood capital, which adda Interest to 
Itself as long as the trees continue to grow, at flrsl 
alowly when the treee are suiall more rapidly when 
they are of medium sixe and more alowly again wheu 
they become large When tbe treoa die tbe wood In 
tnrest ceases entirely and aa they decay the capital 
Is reduced Tbe forester leaves this wood capltsl as 
long ss the laisrest continues satisfactory Then, 
when the growth declines It Is removed, the forester 
isklng the trunks and limbs and the pessants gather- 
ing up the brush and often digging up the stumpa, 
although these too are frequently taken care of by 
the forester and sold In the market to pay the cost 
of their reiiitival la some flennan districts all the 
products are markutod In Mecklenburg a good layer 
of leaves aud muss sells for $16 au mre In Home 
sections a nominal sum Is < barged for brushwood lu 
lbs Sptwsan llavarla It has lung bwn 

the right of iieaaants (o gather the (or 

cat litter without i barge Sometimes 


Ing of nuts which ars used as food for 
domcsilr animals 

The United States has 164 00UOOn 
acres of land In the 166 nailonnl (or 
csts besides 2 722 726 acres of State 
owned forests and 40 000 000 acres of 
woodland In the Philippines And the 
table below taken fntm offlcial gov 
umment statistics In a United Status 
Forest Service bulletin Is what our 
national forests return ns a federal In 
testmont compared with the Saxon 
figures 

In this statemeul the Amerbun may 
learn tbe difference between advanced 
Giimtiean forestry at almost its high 
esi prollt and the lesser profit Just be- 
gltinlng to accrue to I he United States 
as a rusult of Its endeavor to foster Its 
wood iiroduring reHonrcca Saxony ■ 
total urea amounts to 6 780 Kngllsh square miles of 
which almost one half Is covered with private and gov 
emmoniHl forest I he lant tbe State treasurer places 
as the hlghcsl reiuiui iiroducer after the State rail 
way and they oxdirt the revenues from all other 
sources taxation InLlud.-d The total quantity of lint 
her ttit In llioo Is I'srlmati-d nt 1 231 472 cubic yards 
(31260 417 Iiilili feiK reprceeutlng woods used for 
fuel and for nil olhtr puritoses To this must be 


SdmniUki AriiMrldftA 

principally of 190,416 eublo ywfia (644040$ oobto 
feet), raising tbe total quonUty at timber and bmoli- 
wood ent and sold to 1,411467 Coble ynrda (38491.408 
tubic feet) for which $3,8744*6 won obtnliwd. TUi 
amonnt was Inersooed by additional nvennea from the 
leasing of meadows, bunting prlvUegso, and other 
rights to the total $3,488,610 Oadnctlng from the 
total flgnres the cost of foreal calUvatlon, with salaries 
and wages of the entire eervice Inolnded, amounting 
to $1 367 680 tbe net profit of 88,110,036 was added to 
the treasury in 1900. There la nothing nnusnal in 
this result oe the ten preceding years show equally 
high flgureo, a few slightly exceeding the 1000 reve- 
nues, end othon being lower In n very allfibt degree. 

More and more oeenslomed to weighing qneatlone, 
whether national or individual, In dollars and cents, 
there Is contained few the American public in the above 
(iflclal statement the most potent ergument for In 
creased conservation eff fmeet lands. Byatemotio state 



country felt the pinch of a wood shortage, but there 
were also uontiibotory causes such as the effect upon 
egrliulture and stream Aow dus chiefly to erosion 
lost oeroas the border. Franco denuded of Its forests 
was having tmubis with Its mountain torrents and 
Ihs Oermana opened tboir eyes to the dangers of floods 
In tbslr own bands. Protective forests wers provided 
for by Bsvnrla In 1868, by Priiosta In 1876 and by 
Wflrttemberg in M79 Now nil of the Qerman states 
practise forestry with success 
In Prusala the forests cover nearly 7000000 scree, 
and methods of management adopted call tor a sns- 
talned yield In consequence, tbe prodiictlvlly hes 
been multiplied threefold In seventy lire years In 
1830 the yield was 20 iitble feet an acre In 1866 24 
I able feet. In 1890 63 ruble feet, la 1904, 66 cubic feet 
Saxony baa 430 000 acres of State forests, and ita 






ffOMt trofi nomr l»i«ha TMMnfoa WgU, Bub^oOt. 

HOW fiXBKAXT HAKSI roUSTHT PAT 

yisid rose 66 per cent between 1820 and 1904 It hi 
now 98 cubic feet an acre These Increases are not 
limited to Oermany, since other Buropeon nations 
notably Italy and Swltserlsnd are now reaping large 
revenuea from their Umber lands 
Where Bason fOresta ore yielding |6 30 an acre, those 
at warttemberg yield n net annual revenue of $8 
and those of oeverol smaller admlplstratlons exceed 
this' There are also A large number of private ter 
eats managed with great tocreos whooe revenues equal 
or exceed 16 en acre Por 16 600 900 at res of state, 
municipal and private forests Included In a ronvosa, 

II was found that the average net annual revenue an 
acre — from good bod, and Indifferent land— was *8 40 
The forsets are managed largely In coinpnrtmenta. 
each of which, wh«i the mature trees are consldwad 
ready for removal, to cut clean and ptanted with a 
new crop. Bocsetlmea the compartments ora looated 
go that tho cMttng proMeda refnloriy la am direction 


as A protsethm adatnit the prmUlA* Wttds. W 1^: 
Intervoto of perhalm tan ^earu. in wbieta edm tbs 
eat shows dtotlBcUy tan or twshrs ‘%ss tdiaaMr'* 
arranged In a s eries of p r o gr aaolve hali^im If n OimK 
portment Is harvested and rsstaakad aoeb yaor, Ihr 
number of age olonsaa win of eonree equal the age to 
which the treee are allowed to grow "(Jatting otonn" 
la most commonly In nos In pins nnd spmes forssts 
of Oermany Theee trees ore mostly started In nni^ 
series where the eoeds are sown. In two yscrs they 
mre tranaplonted when six Indus high. They grew to 
two or three years more to be twelve or fifteen taubos 
toll, and then they ere moved again to denuded field! 
and replanted about four feet apart, so that In a short 
time they wUl begin to crowd oech other Thin eon- 
dltfam compels the trees to grow tsD and slsnder snd 
to shed their lower branches, thereby permitting a 
growth of timber free of knots. The trees ore rnmiht 
pbtntsd In straight rows, and la about twenty yadrs 
B thinning Is nennsssry In tprjie* 

forasU aomeUiMS mors than bait of 

tbs treee nrs rsnunred at 8bs 
thinning." Theoe ere seto Mr j|p» 
wood poles, and various other uson 
The fuel wood, laid at the rowUMe, 
brings about $2.86 a cord Bnbseqnant 
thinnings are necesoary obont every 
ten or fifteen yeeia Bulldtog ma- 
teriel laid St tbe rbadslde brings nine 
cents a cubic foot, good spmoe fuel 
wood $3 a i-ord On the poor oondy 
soli of Mecklenburg a thinning in 
Scotch pine when tbe trees are twenty 
yearn old yields only shout fl an 
sere, when forty, $6, when sixty, $10, 
when one hundred, $30 In the Bln 
Mountains, Saxony, thinnings when 
twenty yeers old bring $4, when forty, 
$16, when sixty, $80 
Bvery prodnU of the forests of Qe^ 
many and southern Uurope finds ready 
utllliallon This Is due to the good market, popula- 
tion, low wages, and good roods. The effect of the 
market Is everywhere apparent In tbe grant aconomy 
of wood In boiels beat la a luxury (or which guests 
often pay an extra charge Village and forest bouaoa 
are seldom constructed of wood Walls of plaster or 
cement Are the rule Floors ore mode of stone la 
meny cases snd tllM end Iron take tbs place of shin 
glss Wooden fenoM board sidewalks, and block pavw 
menta are unciHnmon 

Tet tbs forests which cover one-fourth of the srsn, 
fall far short of the requirement Oennany Imports 
more than 300 000,000 cnhlc feel of timber paying the 
duty of 28 cents for every 210 pounds of rough Um- 
ber or logs snd $1 16 for every 810 pounds, or one 
cubic meter (36 3 cubic feet) of dressed timber (ler- 
many s own production of Umber amounts to more 
than 600 000 000 cubic feet If Oermany were to sup- 
ply the deficiency from Ita own soil 
It would need on oddlUonal 20,000,000 
acres The percentage of Mreatry soil 
would be iDcraased from 20 to 40 per 
cent of Its area It la doubtful If 
there are more than 2,600,000 acres for 
this purpose If every available spot 
were utilised and all the waota londi 
that are not well adapted for ogrlonl- 
ture were planted In pine, ipruoe, fir 
and other trees It wonld require fifty 
years for them to be ready f<w mar- 
ket and thmi the supply would not 
equal the demand Only Bovarln and 
Wdrttemherg have a surplusage of 
home timber 

It la the custom to buy Indlvtdnal 
trees rather than forests. There is ■ 
market unit of volume by which tim- 
ber Is gnnerelly purchased, called the 
“festtneter " It Is a cubic meter <86.8 
cuMo feet) and U equivalent to 1.44 
mnrkete, or lO-lneh standards, or about 
288 feet board meorare. In America 
large and email loga ore sealed end sold together tn 
Oermany when the treee nre felled, each one Is 
luorkod with a number oUmiied In the butt They 
are then sold by number In five or otx "**t*‘iT oceord- 
Ing to also 

RecMtly In the Harts *22 66 a UtotMOnd feet, board 
iheoaure, was offered for spruce tree trunks eoatatnihg 
more than 300 feet $18 60 for trunks conlnlnlng from 
160 to 800 feet and for smaller sixes about 816 The 
live market for wood appeari also In the number of 
roeUI railroad ties, being oaed In one-fifth of the en- 
tire mileage The nse of wooden Ues In recent years 
has been greelly encouraged however by the dlseov 
ery of methods of Impregnaltog wood with olioh prs- 
oervtUves as rreoaoto. chloride of aliie. or salpteto Of 
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’ja^omwind. in It^l BtJtMr it>Mt |in,000 oo tU^ M mbU u mm if expndad, and that moat of the la but little Ioh from llrea. In Saxony thU la rarely 

eat made, aid larger aaiM have bean expMided ainoe area la located in the mned Alpa and Oarpathlana. more than |300 a year, warUemberi, about $<50, and 

by aeyeral Btataa In tha Oennau federation. The where admlnlatratlon and loggina are coatly The the Duchy of Baden with 240,000 acrea had only M 

nada at Oeitddaau, la the Behwattwald, are eapeclally toreat department wax atarted In 1872, and reorgan* acrea burned in nine years Fires are started mostly 

flne for forest i»a*'**M laed In 1904 Into three^dtpartmenta— administration by careless smokere atad workmen Locomotives eanae 

Oermany's sawmills are nsnally small Host of proper reforestratlon and the correction of torrents about ten per cent In many places along the forested 

them would not out more than U.OOO feet, board mens- and forest protection Forestry Is suroessfully prao- side of a railroad track there la a ditih about eight 

urn. In a day of tan bouts Almost any talr^liad tlsed on <0 per cent of all the State foreaU, and on feet wide whit h is kept free of vegetation Frequently 

American sawmill outs 100,000 feet a day But the 88 per cent of the private forests The most ccmsplcu a strip of forest about u rod wide, running parallel 

small mill of Qermany la permanent, being supported ons fruit of the State forestry Is the restoration of the with the railroad Is preiwred In the following man- 

by perpetual crops of Umber hauled to It by wagon or “Karat,” a stretch of barren lands In the hilly roun ntr A path along the idgi of the woods Is spadod 

shot down streams. While some railroads carry logs, try of Istrta, of Trieste, Dalmatia. Montenegro and about four feel wide In thi forest about a rod from 

and rafts are still floated down the Rhine, E3be, and neighboring territory altmg the Adriatic Sea. It com- this and running parallol with it, a second istth Is 

Other rivers, the method of hauling Is very largely prises 600,000 seres. This work has been carried on made. Cross paths are made at intervals of about a 



A good seed jtmr tor Rorway spimee near Prtee ■faSMnk’b Ibnot at FrIedrteharA, Setth Oltr fhieat of Grabow, HecklealMrti, 

Usenbach, Thflringea VaM. Prassla. Iftn kMt Germany. 
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UanUac Umber la the SehwanwaUi Geraldma, aaar Baden-Baden. 


Boyal fenatry tamtitatoi TaUombreaa, Italy. Hnnery la Oe backgraud. 



Preyarlay gronad for a tbrect plantation In the Hpesaart, Rortbera Bavaria. 
BOW aiuun BAXsa roBisTkT fat 


by wagon or by the oldfaahioned Amertoan “oarry 
log” Along the Bni River In the Black Forest are 
located some of the largest mlHs, and to these the 
Stock cones mostly on the rstlroad In long largo logs, 
much of It being brought from Wflrttemberg and Swa- 
bia. For each load of logs two cars are necessary 
In Austria there are 14,000 000 acres of forest, of 
which T per cent belongs to the state. Private own 
era hold 58 per cent. As Austria has been Indepond 
ant of the German FederatloB only since 1868. Its for- 
estry system. In ths mala, has tollowsd Oannan llnsa 
PrlVata foriatry Is sneouragsd by a system of taxation 
which relieves fonsta In which forestry la practlasd 
The total mot annual state foraat revsane la $6,000. 
BOO Ths nit yearly rwvanaa of ti ceata as acre te 
, BOttoaratlTsly tow, doa mataly $o tha tedia that oaly 


by the Forest ProtecUve Service which wss Brst 
created tor Tyrol In 1850 

In Hungary there are 21000 000 acres of forest of 
which tho State owns 16 per tent corporations 20 
other Institutions T 6, sad privets p* rsons 56 5 From 
ten to twelve million dollars worth of wood Is an 
nually exported, and the State furuets ybld 6600 000 
revenue Austria exporta 1670 000 tons of wood the 
greater part of It going to Germany About half of 
all the Hungarian forests Is under working plans by 
which tbs annual out of 1 000 000 ooo cubic feet is 
regulated Forest planting Is encouraged by the State 
nuraerlea, at which 10,000 000 seedlings are raised 
each year for free dWrIboilon and by bounUes paid 
for forest plantations oa private waste lands 
SUMS dead timber la not left In any toraata. there 


rod Ibesc paths are free of vegttstlim and lli« 
ground In Iht sliip Is raked of leavi>B and twigs 
In l.ermany forestry Is u wl-11 cstnbllsbt d iirofts 
Sion for whkh tliL candidates must preiwn tin in 
sjjves thnrnughl) They must learn the stlein. In n 
forestry sthoni whtn tin cuiinsi of sliidt rMiiiiri*s 
much hard labor After graduation lhe^ must orac 
llae the s« lent e iiuder masters for several years 1 h< ae 
masters are nsiinllv olBeors having diargi of inngis 
A eandldato lakes llrsl a position called In (.cntiHny 
'•Foratnferindcr at a salsry of ahoiil 1 .!o« marks 
($286) In two or three years he Is adtained to thst 
of korstaasesBor at 1000 marks ifTHi With sue 
cesatul service he may then be prunioted to the istsl 
tion of ■ Oberfflrster with a salary of -I .on iiiarkH 
(11,071) and a dwelling eepeolally sul'id to his nouds 
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StilMitiftc AniifiriMA' 


HB principal Mtronoutcal news 
of the pMt month ha* been tho 
flndinc of HaUejr*i comet, whiub 
waa announced by I'rot Wolf of 
Heldelbarc who sucttKMliiU In 
photocraphlna It on September 
lltb. Paint ImasM of the 
comet were later found on pho- 
tofrapha taken at Orcenwich 
two da>« before whli h were 
giTen relatively abort expomim to avoid the danger of 
togging by mnoullght If the moon had been out of 
the way tlio comet might have been obeerved a week 
or two < arller 

It IH Btlll an extremely faint objert a mere nebii 
louH disk wllh no trace of a tall vlalble only In very 
large teleaeopea and will remain faint until next 
Bprlng , 

At the time of dierovery It wan mure than 300 
million inll(>s from both the earth and the aun It la 
now appniai liliig them and moving alowly weatward 
lu the heavena on the boundary of Taurua and Orion 
on December lat It will be In oppnaltlon but will be 
too faint for aniall loleamiiieB (about the 13th magni 
tilde) It will continue tu 
approach the earth until 
Del ember Wh when Ita 
diatance from iia will be 


ViiiKBCB on the far aide of 
.he HUU about March 24th 
ICO million mllcH from ua 
’Mien It advBiiMH lo meet 
the earth iwaaiai between 
ua and the aim about 
May ITIh and a few daya 


tavorabla, appaar to haw beta hardly aa good a* 
thoaa oit MotiBt WhMnajr. Whit ta th# tuaa of tha 
diacrepancy It la too oariy to aay, tmt It la ]uat by tho 
Invaatlgatloo of ttwh dlSaroiuM that tha art of ob- 
wrvathm U perteetod, and It la Bot nnraaoonable to 
bopo that the atudy of thU caao may load ua, not only 
to more detlnlto conclnalona ooitoemloff tbo atmoa 
pbere of Mara, bnt to atUI better mothoda of Inveatl- 
gatlng the problem In future 

THE UEAtEHS 

Turning to our map of tbe aky, we find Caaalopela 
aluinat overhead The live brlghteot atara of tbia con 
ateiiatlon, forming a gnmp whloh looke like a badly 
dilapidated letter W, can be ImnMdlately Identifled 

With tha aid of the fainter atar «. we can aw a 
reaemblance to a rather looa dilapidated chair, with 
Ita feet away from the pole, but tbe cottvontloBal llg 
lire of the Lady In the Chair" la turned Just tbe other 
way, with feat toward the pole, and our loltlal lltna- 
tratlon la one more eumple of tbe larae ehara of the 
Imagination In forming the oonitellatlon flgurea 

Several Individual atan deserve notice Tbe line 
through the Fble star and ft Caesiopeto poinle almoat 
exactly toward tha vernal equinox It may therefore 
be need ae an Indicator to estimate the aldareal time 
— remembeiing that It la above tbe Pole at aldareal 


able In I hi early evening 
and In all prohahllliy an 
iDipreaalvi uhjeil III a 
few daya iiiuru It will duu 
ble liH dlalaiiic frora ua 
and later It will gradually 
dltiilnlah In apiiarent aixe 
and bright news Mil It 
fadea from view, Ihuugb ll 
ahoiild be teleecoplimlly 


II la not iiaual that the 
molliiii of a runic I i an be 
Ml uinirality fiirelold 




lion alone for thei 
Intervala Uiit tin 
In to modify Itu me 


would return at exactly equal 
iiluu of all Ihc planets comre 
and may alUr Ita iierlud by 
he aitiial cHliulailou of a re- 


NIQHT SKYi OCTOBIR AND NOVBMBKR 

I niHiii to tho left at 6 h below at 12 h, and to the tei 

II right at 18 h With a little practice ll le powlble lo 

■H read the aldereal Ume from tbU celestial bow hood A 


PstuB totka wmtNi ^ *».>**>' ft.. 

OiailBl too la tha hoAaoa, god ftatim N \ 

m Uw aorthNit Ftmm. A hdnw todd. g«« ft f t il t 
extend upward tram tbla to thO kaulth, gadYegroBd A. 

Tha aootham ecaatsllatlolto are taowvlowma, IMrt 
Mara and Baturt, tbe flrat near the meridian and 
other eaot of him, add luator to tha otharwiaa wokait 
regloiL Tha varUbla star Kira (a Oatl) la flow nanr, 
maximum. It may easily ha found with tha aid of 

ThTtwo bright stars below and to tha west of Bob' 
urn and Mars are d CMl and romnlhnnt, which nri 
much mora nearly equal In hrightnem than thg map 
would Indlcata, 

Another gruup of bright atara lies In tha waM.^ 
Daneb, In Oygnua, la hlgfaaat up AKalr la on the 
and Yoga, tha brlghteat of tha three, below tha flnL 

The Oreat Baer la low on the northern hcrlnea, 
almoat out of sight. Draco and Uraa Minor are kbora, 
and Oapheua hlghar atlU, cloae to Caaalapala. 

TSI FltAFRI 

Metoury fa morning star throughout Novambat. Ha 
la boat Thribla at tbe flrat of the mmUi, when ha ftaeo- 
about E 16 A. M By the middle of the month hO bU 
drawn nearer to tha aun, and rlasa about 6 o^ilook, 

• and soon after thla he be- 
oomea nnobaarvable with 
out a telaaoopa, with 
which he U beat aaen In 
broad daylight 
VanuB la eTenlng atar,. a 
hwg way from tbe aun, 
hnt very far south, so that 
she aata betoro 7 30 P M. 

Mara, though poet oppo- 
altioo and receding front 
ua, la aplendldty oonsplco- 
out In tha evening sky, 
coming to tbe merMlan 
about 9 P M at the beglB 
nlng of the month, and 
7 30 at lU cloae. 

Jupiter In morning atar 
In Ylrgo and rtaea at 
about 3 A. M In the mM 
die of tbe mooth Saturn 
la In Places about ao hour 
aaat of Man, aOd la on tbe 
meridian at 9 30 P M on 
the lEtb 

Dranua la evening star 
In Sagittarius, aetting too 
early to be well observ 
able Oo the 23rd he la In 
conloartlon with Teaua, 
being i% deg north of the 
latter 

Neptune la In Qemlnl, 
and comes to the meridian 
about 4 A. M. during the 
middle of the month 


37th, during the toUl 
oollpee of that date 
This lunar eellpee la 
vlslbie throuiAout North 
America and the ndjnmt 


wllhln about fifteen Ininutee. Then, by recalling that shadow 


venlent time for the amn- 
rar. In the small houre of the mondiig 
The moon enters the earth’s penumbra at 1 11 
L M eaatem aUndard time and Unit reaches the full 


iHk agrees with the mean solar iJouk on 
lor ihervabanl) and gains at tbe rate 
a moath one can pass to ordinary solar 


n It. and doea not begin to enwrge Ulf 4iS7 This 
a an unmuolly long duration, due to the fact that the 
noon goes almost oeatralljr through tha aarthi 


Thla ll the simplest way to tell the time by ahadow whloh Itaelt la larger than usual, oa the n 


lun(el) bc> priuiil Huy huic beeu nn less sue c-c-safiil 
In unrsMllnii ilu pimi liihiim of thin rrmarkabir nicni 
Isr of imr h)hIiiii I>iiI Mu slorj of that iiiiisl wall 
fill next inooMi 

Next aiiiiinK the . vhiiIh of the month from our aland 
iniint mimt he winMoiied the obaervallons of Prof 
Campbc^ll on Mount Wlilln.c (allfornla Those show 
no pericpilble dlirnmin betw.-on the Intensity of the 
absorpllon hamlB ihu in «ator vapor In tho cixlnniii 
red end irf the spectra of Mars and of tho moon It 
follows that the amoiinl of water vapor In tbe atinoe 
phere of Mars miiBi lu amnll rflnipBrc.d i ven with that 
In the rarelled and leinaihablv drr air above the 
mnuDtalu at (be time ef uliHervatlon 

Prof Inwella ubservatlmiH which Inilliatid a per 
cepllbte amount of wat.i caiair In the Martian alinus- 
phere, wen oiede uude^r condtlluna whlih ihoiigb very 


ft (asalopelw la alao notable aa a fairly near neigh 
heir of ounc having a parallax of abont 0 10 aec , corre- 
aiKindlng to a distance about two million timee that 
of the aun or 38 light years. Two other naked-eye 
atara near by are nearer One of them p Is marked 
on the map between a and y This le a well known 
binary with a period of over 200 years and a parallax 
of 019 sec correspondlBg lo a distance of 17 light 
yi«ra 

The cither, a Cnselopetai, Is the aoutbern and fainter 
of a pair of atara which lie near the other comer of 
(he parallelogram whose vertloee are s, 7 and I Ha 
parallax la about 011 eeo and Its dintanoa 80 light 
vaara It la notaUe ler its giwat propar motion 3 7 
aec pm- ymr which notmapnidi lo an aqtndl vrioefty 
Id siiw« of 100 mitoa pet aeeond 

The familiar Winter eeutoUmlona are hejlnnlng tp 


At 6 33 the mooo finally leaves tbe ehadow, and. 
exactly an hoar later she gets clear of i&e penumbra, 
and tbe ecllpae la over 

The moon la nearest to m on the istli, and farthest 
iff on the 0th She la In imnjanethm with Meptune 
on the tnd, Jupiter on the 0th, Mercury on the lltht 
Venus on the lOtb, Uranua on tha I7tb, Mnn on Ihe 
32Bd, Batnm on the 28rd and Neptune once more on 
the 30tb 

Princeton Unlverally Obeervatory 

Carbon Safety Ink -Thla Ink Is really no ntote ttgn 
a tort of IttdU Ink kept In eolation ft may be MfiB* 
by mbbliig down le parU ef tampKaok. Ih pjWtflipt 
gtftn.tputo<>riamlteacid,Mi4aq0p^EmiqfiiBmir,ll!l«>- 
tog nt flrat hut utue wgiar and efdgr aMln»^3hwd(iBc> 
matodek altor Uw mtkmm >*« , to 
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t* )plotitnd b) tb* •c^fffffiMring enmrlng U a plantar 
pfOVUtd with a MWl box, In nrUch thoro aro no 
■pctan to IbMitMiM obookod or lammoil Dr w«l or duft 
tha ■MMtntrttniting meohanUm hi adaptablo for Modi 
ot dUCmet ilMB, and mar aim bo adjuatod to plant 
aooda M ftoatnr or ahorter dlotancoo apart Tha aaoda 
lakTO tha box no oloae‘'(b the ground that tharo la no 
dangar ot thalr bacottlng aeaittared. Tha frame ot tbe 
maeUlna b anpported on a traoUon wheel A, which, 
thrMgjh tha madlum ot aoltabla gearing, operatea a 
bam gaar a, aOxed to a vertical abaft wblob runa 
through tha aead box 0 Seenred to tha forward part 
ot tha aead box b a ahare D, whlqh plowa a furrow 
in advanee of tha aaad box, whlla a pair of hoaa jr, 
oonvarglng rtarwardlr, aerve to cover the aeed with 
tha earth plowed up ^ the ahare. A dbk f b aeouwd 
to tha abaft which mna through tha aeed box and b 
adapted to rotate In contact with the bottom plate of 
tbe aaed box. The dbk la provided with a aarlaa of 
perlbratlona, adapted to be brought aucceaalvelr into 
eagagameot with an aperture 0 In tbe bottom of the 
aead box. ▲ outnift B beam agalnat the dbk F Imme- 
dlataly above tbe apaiture 0 A rod attached to the 
cutoff H extanda through the top of tha aeed box, and 
la normally p r eaaed downward by meani of a aprtng J 
Aa the dbk F ravolvea. It carrlea one aeed at a time 
to tha opening G, through which tho aeed falb Into 



A1 mPBOTXD KAMTIS. 


tbe furrow The maohlna b aupplled with diekii hav 
Ing perforatlona of different ilxea, anltable for aeeda 
of vartona alaea, dnd the Intervale between tho per- 
foratlcna va?y In the different diaka to provide the 
propw apaning of tha aeeda planted If dealred two 
or more aaed boxna may be connected to the traction 
whMl, ae that a number of rowa may be planted at 
tbe name time. The Inventor of tbb plenter b Hr 
Augunt Brlnkoeter, Floreevflb Texae. 


A patent hae recently been bailed dlacloalng a new 
form of elelgb-ninner attachment for baby carrbgee, 
whleb may readily be applied to an ordinary gcxart 
or baby-carriage or a cblld’a wagon, to permit ot unlng 
U over anow-covered walks The accompanying en 
gratthg indicates the form ot tl^a atUcbmeot The 
runnora. wbloh are made of T Iran, conaUt of a borl 
mmtal uppar and lower member, wHh the ends ot tbe 
lower momher curved upward and braced by means 
a plataa c Tha axles of tbe carriage are made fHt 
In a pair of saddlea mounted on each runner The 
form of tho saddle b ihown to better advantage In the 
croaNWOtkmtf view, Tig f It conabb of a yoke A, 
whlHi flta over the horlxontal portion of the Tiron. 
and It b made last by maaM of a bolt £ on tho under 
aUA A pair of bidU A with nat heada £ resting on 
fop oTtta rnnlnar prido^ upward through the yoke to 
reeafvo a atrap F which b cbmpod down on tho axle 
hf tgaana Of a pair ot thuntb nuts. When it b de- 
Fim to dthWh tha Ttasar to a folding giMwrt a 
akrova b prnfainUy flttad ovav tha axb and tbb sleeve 
b etampad batwoan tbo atrap and tha yoke rig 1 


;>ad> Wlwab fjf iM ffs r dtamat i r a than jha yoat anaa It 
tho rfar«wa0ka4ha forward 


sad «d tha rnnaan ourrcd, bacaima thb oaahlaa om 
to IHt tha iorward and at tha baby carrlaga whan 
momtlog a out, or whaa It b detlrod to maks a 
sharp tun. It abo permits of lowering tha carriage 
from a step or the curb The ninnem may bo quickly 
appUed or ramovad by merely turning the thumb nuts. 




■uids-inrffn ATTAOKHxn »» but oabbuou. 

and thsy ore applicable to any type of go-cart, owing 
to tba fact that tha saddles may be adjusted along 
the upper member ot the runner, and made fast at 
tha desired point by tightening the bolt B The In 
ventor of thb attachment for baby carriages la Fred 
•rleli C Xengeter, >656 Pitkin Avenue Brooklyn N Y 


ooxamB njoTiox aaB aw oliitch. 

The principal advantage of a frktiun clutch b that 
It permtta the ahaft under load to be brought grad 
ually up to tha epeed of the power tbaft, thus cllinl 
nating tbe shock of starting However tbe friction 
eurfacea aro liable to wear out rendering the rlulth 
ueeleau In a short time Bxcopt for starting and stop- 
ping the Jaw clutch la bettor because It provldrs a 
positive engagement of one shaft wlib the other Tbe 
accompanying engraving Uluatrates a < lurch In whirh 
It b aimed to combine the advaninges of both forma 
The power shaft b Inilhaled at A and the load shaft 
at a Mounted on the shaft 4 Is a hub C formed with 
« flange to which tbe dbk D b b«Ued projecting 
through 4 central aperture In the disk I> is an annu 
lar Jaw 15 The disk D at Us periphery Is formed 
with an annular flange whUh Iwases part of ihe 
clutch raerhonlstn A rbg F In fitted within thin 
flange and keyed lo It The ring has openings at 
suitable imlnte to retclvo wooden bhs'ks <f which pro- 
trude from tbe opposite faces of tli« ring Keyed to 
tbe abaft B la a member II on whlih Is flttcd a sleeve 
I formed with a flange at Its Inner end A seiles of 
hulls J are fitted between this flange and a ring at 
the oppoalle ind of tliu alueve. A ring K b ronunlcd 
lo allde on tbe sleeve t and the hulls J pass there- 
through while coll springs on the holla J bear against 
tho ring IT lending to press the latter outward The 
flange of nieeve I and ring K have annular bearing 
surfaces adapted to engage the blacks a at opposite 
sides They are pn-saed Into eogagomenl by means 
of levere b fulernmod to the ring at tbe end of the 
sleeve /, and Itnka If are tilled between tho tovers b 
and the ring K The levers b are eonnerted by links 
lo a sliding collar A operated by a lever O fltled with 



co HBi£ii» nnms abd jaw olvtoe. 

a split oolbr in tha usual maunor The collar V 
bIMss OB a sleeve P, which at Its Inner end Is pro- 
vided with Jaws » These Jaws are adapted to sUdo 
Id raoesMS at oppoalta aides of the member H and the 
Jaw t In oparatloB whan It Is desired lo separste 
tha Jaws the bvsr 0 b operated to draw tbs colbr 
V hack 00 tba sleavs P This serves to press iho 
flanga Z and ting ff against the frIuUos blocks a, thos 


taklag the load off tho Jaws, and when the collar y 
romea into contaLt with the flange £ at the end of the 
sleeve P, the Jaws A sre withdrawn from engagement 
with the clutch member A, after which the friothm 
surfaces are released owing to the toggle action of tbo 
lloka connecting to the eolbr A When throwing the 
clutch Into engagement the roverae takes place The 
friction surfaces are first thrown Into runlact before 
thn Jaws a move Into engBRuroint with the mwssea 
In the clutch member f’ It will be understnod that 
Ihi frictional engagement Is only momentary serving 
In bring the load shaft appinxiniaiply up to siieed and 
thus obviating the shisk of starting and tbe danger 
of breaking the clutch Jaws The Inventor of this 
combined friction and Jaw clutch Is Mr Charley Slew- 
art Hook 79 Vlttorln Htriwt, Toronto Onlurlo Canada 

A mnOTBD FOBK OF LOCK ROT 

Of the many kinds of lock iiuls which have beca, 
or are at pmaent rnaniirattiin-d few have tlin ilm 
pUcIty and surety of thn om utenlly patented by 
Ur Willlsni Jacobus, aud soon to be placed on the 
market The accompsnylng engraving shows al a 
glance the extremr simplli ity of this Invontion, which 
t-onslsU In cutting from nn ordinary nut a small 
wedge-shaped seitluu that when It la put back In 
place and the mil Is screwed up Jams tightly against 
the thread as wmih as an clfort la made to nnscrew It 
Wlien It Is desired to remove the nut the wedga ran 
ho released by a pin or pleie of win and the nut can In 
unscrewed 

Two cspltnl advniiinKcs of Ibis niw nut are that It 
practically In In one (liece nwciiibling In geueral ap- 
pearance any onllnary nut and aeioudly the fact that 
vibration tends to llgbleii Instnail of loosen It An 
rxcellent demoiist ration of Ibis latter fait was given 




A nmnoTiD fou of lock but 

tia by the Inventor who platnl a nut altout half way 
up the llireud ot a boll and by Jtrkliig the bolt up 
and down on tliu end or a slilnp, lauaed the nut to 
travel to tbe end of thn threail wlieie It was elfeilu 
iilJy locked 

OBSITIEB IB IRVXRTIOR 

MutlNU HU MIH Si iiu Moving pliturcs are 

produced, ns Is nell known li> i llliii iruvriing w)|h 
Intermittent midndi before a projeitor or luuUm which 
IhrowB suviraslve vliws on tho si reeii The same 
result loiild lie ohUtlned If the plilurea wnro slallonary 
and the aiiilleiue itself wt re In mnlloii so as to view 
the plitures hu< ci'wslvi ly An Ingenious luvenlnr baa 



ABTmoiAX LITl flOBinST fOX 


hit upon thia schntni In relieve tbe iiirmotoiiv of aub- 
way travel He proposes to iiinunl n lontliiuniiH band 
ot pictures at cm h uldi of the suliwav aud Imvi thisn 
pictures Bunwatilvely llliimlnsled bj mions of lampn 
placed behind them Tbe ilrrulta of the lunipH wmld 
be Buceesslvel} 1 losed h> means of a slim upon ih 
subway ear engaging cnntail platea at null sldi of 
the track Tho aecmnpaiiv Ing Uluslratloii iiidliulch 
tha method of accomplishing this rnaiilt 

Fluid Bldatlve — fin parts of old lloxf.il oil in 
boiled with 1 parfn of carbonate of inangam-Hi iiiiill 
Viecid The temperature required In vbont nil ileg I 
12*0 deg C) The mass should tlicii hn dl-uedViHl In 
120 parts or mote of oil of lurpeutlm 
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TR£ AKEUCAt CVP 

Hriiirply Irxkrd a«ay In noma safe dauoali vault In 
(hlH rll) la a rurluua old allver cup which ihows In 
the faniaalk crudity of lla deglga all the uarmarka 
(If that Victorian age In which It waa faahloned lla 
eaah value la alated to b« flvo hundred dollara, which 
may b« taken to be Ita probable value It melted up 
far the Bllver that la In It Of no worth aa an oblort 
of art the lup la tonlay probably the beat known, aa 
It waa once the moat aaiterly auuKhtmfter prlie In the 
world of International aport Won over half a century 
ago by the i poch making achooner "Ainerlca," It hae 
been the object of moat alrenuoua competition and 
baa lauaod the iijiendHurc <ft ullllona of dollara 
by yBchtamen on both aMaa it tha Atlaatle With 
a paiwTat^ilty which la cnaramenano w toe race, 
the Britlah have aalled yacht after yacht over the 
ocean, in (he boiw of lakfng the ‘Amerlvea'* cup bark 
to Bngllah watera and tranalerrlng the eenne of fulttre 
conteeta to ihoee ahorea otf wbkh the America ' won 
her famoiii virtory 

The elfen of the America" eup eonteeli on the de- 
velopineiil of the oalllng larhl iwrlirularly In the later 
yeara baa been to produce a craft of auch extrema 
proportions— vnet sail epreod fragile bull and aiiara 
and exeeaalve draft — aa to render her ueeleas for ordl 
nary cruising and lit only for the marina 'grave- 
yard ' and the Junk pile Truly a moet araaging state- 
mint, blit fully guaraiiiccd by the fact that during 
(he poll decade no leas than six iliallenacra and de- 
fenders for the Clip, costing ellogetber probably not 
leae than a million and a half dollara have been 
broken up and cold for old metaL 

As far gi the ranqrda of thia half century of eontoata 
go, they have conaleCed of an uabroken string of vie 
torlea for the American yacht and the Britlah must 
gi t what consolation they tan out of the fact that the 
American dnalgnera, in their eSurta to hold the cup, 
have had lo forego the charaeterlatlc centerboard hull 
and alpop rig and <’ome over to the Englleh deep- 
keel and Che cutter rig, The aucceaalTe defeate of 
recent yaari have convinced the English yacht design 
era that they must abandon all hope of outbuilding 
and unlsalllng the American defending yacht so king 
at least OS there Is no rrstrlcllon upon lightness of 
hull and sire of Hall sprtad 

Some yeara ago our own yaclilsmcn and those of 
France aermnnv iind England came to the conclu 
Klon that the time was rl|ie for making such ihangea 
In the rales of nienHureiip>nt as would modify or con 
I ml, those exlnmcH of construction which have ren 
dered the rating imlii an uneegaorthy, unwieldy and 
outrageously expiiiHlvii < raft to build and maintain In 
commission Both lure and abroad ntw rules lisve 
been adoptid wlilih have resiillod In the production 
of yachts that set In average weather aa fast as 
the freak boalH snd at the same time are suited 
for the average suiiinur vrulstng Sir Thomas Up- 
ton the nioHt pirsihtciii of all conteatanls for the 
Araerlin't i up has been told by tbs Bngltah design 
era that thiy ore unable to build a yacht under the 
old mie for which they ran give an assurance of any 
likelihood of sue cess in the robtaala off Sandy Hook 
Ihcy (laim that a boat built of aufBclant gtaonchnesa 
lo take the rhanrea of a stonny Atlantic rrosalng can 
not compel* with a craft wbleh daring her oeasoa'a 
oalllng never has to venture out of sight of load, and 


Scf«^IIHe Ametiean 

does moat of her racing in the iholtarad wntard o( 
Long Island Sound and within a faw holin' oall of 
the yard In wbleh aha waa baflt. To this tha rapty 
haa been made that, since lita Bngliah yacht In towed 
ocroea, carrying a reduced rig, the danger of her 
foundering In heavy weather la allmtnatad 

The writer once put It equarely to Mr William Fite, 
deeigner of two of the rhallengen whether he con 
sidered the ocean croastag to be a handicap After a 
tew moments thought he replied Tbeoretlcally no, 
but actually, yea. and this for the reaaoa that, bow 
ever keen a yacht designer may bo in his deslra to 
rut down weights hta humanitarian Instlncta will rw 
mind him that the Uvea of ovar a score of men are to 
bn committed to that shell, to taka tha cbancea of a 
three weeks' crooslng of the Atlantic " Be that aa It 
may the fart remains that the Britlah have frankly 
aiknuwlodgod thenuielvea beaten under the present 
rules, In conteila between yarhta of unreatriried llght- 
uesa and Sir Thomas Lipton la la our midst to-day 
reqoeallng that the Mew York Yacht Club aonction on 
America” cup contest under their own new rule, under 
u hlch for ooms years tholr regattas have been held 

The New York Yacht Club contanda that, ilnre the 
America" cup stands for the fastest yacht that can 
he built, and alnco It has been proved that the taatcat 
yacht can be built under the old rule, therefore for 
'America” cup conlesta the old rule la the proper one 
to sail under— and there can be no doobt that techni- 
(«lly the altitude of the Club la corracL At the same 
lime we billeve that under tho present Deed of Qltt 
the rhallengen and defenden may mutually agree to 
make ccrUIn changve In conditions If they so wish 
All the same we would aiiggeat that, aince raring for 
the America lup under i slating rondltlona la at an 
end, and since after all the cup Is merely an emblem 
of the siiort and It Ih the aport and not the cup that 
lu the iilllmatc object of yacht railing It might be as 
well to make a sufllclent mndiOcallon of the old rule 
to encourage the yachteiuan not merely of Orest Brit 
aln but of that uthor great yachting nation Oermsay 
to make a try for the famoiin old trophyv 

BOVEX'I OBtat ARTinnAL HABIOB. 

1'ho opening of Dover naval port marka the comple- 
tion of tho greatest arllBi lal harbor ever built entirely 
In tha open sea. The scheme Includes an extenalon of 
the Admiralty pier tor two thousand feet, the forma- 
tion at reclamation works for the protection of the 
shmw'at the eoftem end of Dover town, axiondliig la 
cat) uftVccaiti -ur \)V/ e Mt a«revi,-JBy dr-vskee* Abansan ' 
niM hnndred fagt, a protecting ana extending troH 
tha eastern end of the reclamation tOr a dlatanre of 
two thousand nine hundred (act Into tha open oaa, 
and an bland breakwater approximately parallel with 
the shore Una end extending from the imd of tbs Ad 
mlralty pier extenalon on the west to the end of the 
l•asterIy pier already referred to, with wide rnlmnce 
openings between the beads of the several breakwaters 
If we Include the eighty acres which conatituta the 
present cummarclal harbor there la Imjloecd by these 
works a total area at low water of alx hundred and 
ninety seres of deep-wati r harbor enpabb of floating 
the largest of modem battleships and ocean liners. 
This b the largest area of the open aea ever Inclosed 
by solid moBonry proteellng works. 

Although that portion of the Inclosing breakwaters 
which la vbible at high water gives aa Impraaslon of 
thair great length and of the wide extent of the 
harbor. It b a fact that the risible masonry repvsaentg 
only a small proportion of tba work actually done 
Ibe total length of the sen works Is two and a half 
nillps two milea of which are In exceptionally deep 
water Thus, the two-tbouaand foot extenalon of tba 
Admiralty pier measures from tha top of the pampet 
lo tho foundation nearly one hundred feet |n height 
and the eaatsrn pier has a total height shove franda 
Ilona of eighty-seven feet The total width at tha 
Iwse of the pbrs la over fifty feet and at the top forty 
seven foot six Inches 

It Is an Intereatlng hbtorhial taot that It waa Blr 
Walter Raleigh who ilrat drew attantlon to tha stra- 
tegical snd commercbl Importance of Dover, apaoklng 
of It aa "situated on a promontory negt fronting a 
puissant foreign king and In the very straight paiMge 
and intnreouras of almost all the ablpptag In Cbrbten- 
dom ' It was os far back aa the year IMP that a 
Royal Commbtlon recommended a acbeme of harbor 
const ruction at a cost of tea million dolbra Out of 
the deliberatlona of tbb and aubaaquent commlaslont • 
came the decblon to conairuct the Admiralty Pier, so 
well known to Americana who visit or ratnm from 


A Ttogfl* order at t^ Npw York Ffnt 
Itovat thh Are sngiaes of the Yorlmm 
dblrlet proteotad by ttca blglKiraaanra whtar 
from reapondlsg to alarma ot flraa. aM tttay ^ 
sidered aa » practical and offloiol IndotMmut of ttt* 
oompbta aucoesa of tba iratem. Soon afiar th« higk- 
preaanra waa Installed tha right ot way la gotnn tb 
a Are ww given to the booe wagnna over tba a ngina * . 
and while tba latter anaaared aluma they were held 
In reaarva or uied merely for waablng down after tba 
hlgh-preoaurn llaaa hpd extingubhed tha Are. 

Tha lucceaafal and Intelligent uae ot the klgh^rea- 
< aure by Uia Fire Department waa accompantad by a 
careful atudy of the actual workings cd tha Oyotem bjr 
the englneara of the water department with a vUw to 
deteetlDg any possible defeotg. Aa a roanlt the. mfw 
extoblon, now beginning to be Inatalled and aggragAt- 
lug tome twanly-one miles ot mains, represeht* a 
marked Improvement ovar the part at preaant la ata, 
wbleh, aa tba largest and most omnplata plant bt |ha 
kind. Is serving aa a model for other ettlea Tbs moot 
Imporunt Imprevememt U a dnpHoata afTangamant of 
mains so that in caaa of a brook or other tblhira oam 
halt ot the aygtam can be cut out tmmadlataly without 
Impairing the afliolency of the other half In any way 
Tbb la aecurnd by grldlronlng the territory wRb two 
Independent syatama whose tpalni are laid In alUraato 
llreats. Tbui In tha caaa ot a break In a main sup- 
plying a hydrant on a certain strast, that half of the 
system to which it belongs can be shut off at oacer 
and the Aremen only have to atrateh tholr hoae from 
a hydrant eonnectnd with the othar let of mains 
usually to be found on tha next street The two ayar 
terns and their hydrants, which will probObly be 
painted a different colnr or otherwise marked, are lo 
arranged that a hydrant ot the t^nd ayotem b nsver 
over 600 feet from any given point. Just as undsr nor- 
mal working oondtttona there b a hydrant within at 
least 200 feet of any poaslblo Arc 

The desirability of such an arrangameat waa appar- 
unt to the water department englneen at a lira on De- 
cember IBth, 1906 at Brand and Mulberry Streets, when 
the high preesure serrice had Its only failure and waa 
ti mporarlly out ot aervlco. Thb waa due to a break 
caused by the giving way ot a temporary end ot a 
main In on excavation tor tha Centre Siraal subway 
where tbe auppona tor the taalB Hoff beeh' ^ 
rfy^hb ■mdvaMr oontrectors ■*- 

While H hi piWartb tp locate and o«t om any 
seetlea where a break occim by maana of valvM 
located at street Interaertlons, yet this proceu may 
require considerable valnabla time when the water 
to seiioasly needed at the fire. Tbe valves them- 
aelves are ponderous affairs moved by hand and to 
close the two three, or tour required to cut out a 
broken aertion may conaumo from twenty minutes to 
half an hour Accordingly after studios by the engi- 
neering eiaff of the high preaaure divblon of the water 
department It was decided to luiun an Indepwdent 
system of two mains as outlined. 

Normally, both ayatsma will Intercommunicate and 
connect with the preeent ayatqm lo that there will 
be a complete circulation of water, auiqiUed at gnY 
desired preesure from the pnmplAg atatlona at 
voort and West Streets and at OUwar Street and Seat 
River Now, In case ot a sudden break tbe gage at 
tba Ollrer Street stotlon connected wU^ the dutlat 
ot the halt ot tho aretaip Inrolred will be Immediately 
apparant and that portion caa be Ant off at the atatio* 
Tbb b Bccompibhad by clealw th* appropriate valraa 
ep tbe outlete at the etatloa and two dUtant oontretled 
valTM at the Bowery Md HoUatan Street or at Hew 
Chambers and Cherry Btraato, dapesdlmi on the part 
Inrolred Alt of thaw mlTsa pra eieotrRatly w«^ 
and can be operated slraultaitoouaty ao that on# tft- 
tarn or the other eaa be tootated In Ice* Ikon A 
nte. Tbb Increoaod nkmoure of satotyr tiiie bnporti^fe 
of which cannot be overeMlmaud. Ih'reAdnejl 
abb apt through My WMont defect W w 
preadura aystaim bbt lamely .an gBriioat ot the ee«dl- 
tloaa under wklch it must he Installed and opernfad 
In a city Hfca New York, whan treqnant axemtloBg 
and gaa eixploalotaa are'llkriy to damage the amine 
(ir produce iraaiinaai that dnl)' aerrlca oondlUant amy 
derabp. If the hrenk U detected In senao* K la of 
eoursa ponlUs to laolnu the nfppled ■aeUim and 
nOtUy tib Bremen aeeordlngly. but failure In aeiirlse > 
la aearloha maUar which the pew dupbx Syatem W1U , 
render much teen dangeroue. 


the Continent by way ot England for which a con- 
tract was bt In 1M7. but which did not repek com- 
pletion until twenty yearn later It waa not until the 
year 1896 that tha pbaa tor tbe p r ea a nt Ana harbiw 
took deAnite abape. tba contract was tot in IWT. snd 
active eonatmettoa eemmesced abortly BttanrnTd 
The fean which haew'hean ax pr e m a d Uut this. Ifka 
other hmrboira won toom the open aad, might be mk- 
Jseted to ahoallng M by driftlM auda hate not hsea 
vOTUtod, the‘'d*pth remoliUnt ptaetkol^ edattadt ' 


Few Plaese ot munlelpa] esgUtearlig hOw hoA heh 
ier ptanned, eonstrneted and operated, than Saw 
himi-vremurd eerrita, and that it la aopiihto qf iMi 
turUmr Ittprorement would tndleala tjmi wh« 
tom at are protection la prnrldad tor the eOAf 

If wU etlminate the poerihtttto df « toiA 

Whteh Chief Cnier statea t$ ma longhr U ffa 
lathelTpreMntvrotMladdtiCfleL f^aMlAtlpridtoi(Pg£ 
btMm tbe one noiet wag m oAtatfi^aMd 
' tntAA and oddMM pnIMit 
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* > .»■» •ws taitPrtMd ttat thn 
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0^ tka qntlkn root 0«ao papfR- 
mJor WaMar Olttaia, <■ *WUnc Ola eoantir 
M tiw fvntm of ftadylBC onx Ut^ltoiia ajmtami. 

goaaminMt la to taka okarfa of tka antlra 



lha onntaaol fcaa laat baan M tor tha bnga dam 
Utpm tka OoBokoa Rlaar In Hazloo. Thin dam wiU 
iona a laoarr ol r of 1440,000,000 mtUe maura oapae- 
Ikr. na hjbrfrbaetrio plant which wlU obtain power 
from thfaaonrea baa a capacity ot 15,000 horaa-powar, 
wbldi will ba naad at a noinbar ot larta mlnaa wtthln 
laa of tbc fonaratlnt itatlon. 


apMlaa|tton I 

rite tocpado. Om wltnam taaUM that 
«l it(U thUi draw a tfhdfam of bla d* 

^ naMn and cqcoiainad that kit idaa «aa 

to Jhaaf^ in a tcr padc a gnn wiBob woojd diaibaoga a 
^ ^tteoa«h tba armorad bottom ot a 

ijil^aMfaiiahtatmaipMa^lntkaTcaaal. 

“■ ^ ditfnUvkr ttaTil throoita tba tr"-" 

' ^ Ikiii ^ vna tnada by a train ot dump cara 
IBMMt.lV dk ordinary awHcb anflna, wMeb paaaad 
Onad Arttr Olt^ banaath tba North Rlrar, unnkattaa 
llWdnddtM tho ttat Bl«w to Ponf laland Oltr Tba 
-iar^ Opanins of thla praat motk will probably take 
Unpowigita tba bait iOyrnumtha. 


S WoUr abMballdlnc fbm of Baltaat, Ireland, woflring 
in oonjnnetloa with tha flaaadlna Padflc Railway, have 
aocnlrad a laiva area of land at Latta, at which dry- 
4aiik. ablp repairing, and building plaata wtu be 
knot thla aprittg fbr the purpoae at buUdbig Canada*! 

I Bhangnbcaoey, prcaldaat of the 


It R aaM that ha paraonally eondnetad tba ncgMIatlona 
between tba ahlpboildeia and tha gorenuneat. 

) iRa l ar peai aerap heap la tha world la In Baa Ftan- 
atoo, a MIC of tha groat fire which followed tha earth- 
^ gaaka df April, HOC R la 40 feat high, 100 feet 
- attpara and contalaa 10.000 tona, alt cut in equal 
ImmUM of alghtaan tnchaa, and piled la one aoHd maaa. 
With the aldaa ao plumb aad tma aa a brick wan 
TUa la tha cMy oaa ot tonr boapa M aqual aUa and 
Bh ramalna Intact la'tU original alia 


tba material waa aaeded. 


■Optb Atrlcn. to 
’ moonted on tonr truckh and tmacllng on two polra of 
wtandariHmge rpjMa M teat apart, which can pick up 
had damp aa ordinary mUroad ow full of ooaL 
If araa Um along tbo track by a gala natll it laft 
ttm iMtam, whan in miu ot tho aCabUity duo to tta 
latga wbaal baah aa compared with Ha hetaht, It toll 
' dm* on ita aMa,. Aa it baa beoma IM toot loag.and la 
aaarty 100 * ' ‘ 


Ifhait ^ abbmarlao ball la yalnabla In prorantlag 
of ocean Uncia by tog baa roemUy boon prorad 
Oa’cam M tba <>Lneanla'' and tba '‘Knirnr WUhhlm 
^ 'Bm gr eaw . ** ' nk tonnar ramil. Wblla approaching 
NOW t«t> waanbaUad to make tbo light twmri by 
'diWMrino bon aliaBli;tbamhoiag bar aoto guide The 
ct tbo '«iitoar Wnhclm dcr Oreaea" whan on 
m hMdrn jmmn^n 19a abot in by danaa toB near nra 
‘ to boar tha aahmm 
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ntag tram VUle rnmeba to BonrrMadame Tbe lino 
la thtrty-teur mll« tong and tt baa a aebedule ot three 
tralna a day In eaeb direetlon. Btartlng from Vine 
Fmnehe at 1,407 feet abora tba lea tba lima rlaea to 
B4M tott and than dnpa to ATM teat at Bourglfud 
aata. Tba motor oarn are each equipped with tour 
Sd-bonwpowar motora. Tba third rail lyatam ta uaed 
abd en er gy la anpidlad at about 100 rotta 
A efreolar hM Just haen laaned by tba Bureau ot 
Standard dlacuailng riOetrteal meaaurlng Inatrumanti 
In pmaral, daaoritaing tba mrioua typea ot Inatrumenta, 
pelntlnB to tba aourcaa of error and eaphtlnlng metb 
oda of Oooklng thorn. Tbo Bureau nndartakea to teat 
aant to R for tbli purpoae, making 
a amnU ebarpt tor tba work Involrad The circular 
ecntatna the regnUtlana goTcmlng these teeta, end a 
aebedule of tba toea ebargad 
Tha allgr Of Urorpool la at praaent aaperlmantlng 
with darning nrea nnd l un gat an lampa for atreet light 
Ing. A row ot darning nrea la lat on poata in the 
middle of oaa of tha principal atreeta Tha area are 
to toat Mora tha ground, nnd 10 toet below each U a 
elitte of tkwntt tnngatan Umpa. At midnight the arc 
lampa are extlngulahad and yie dlament lempa are 
naad In plane of them. Oo one of the narrower stroeta 
cluateri of tongatan lamps are bung over the center 
of the street from wires strung aeroas from the bullC 
Inga at oppoalte aldaa, thus avoiding the use of poles 
A aeriaa of leoturen hM been given before the Fire 
inauranoe Club of Chicago by Mr B D. Blanchard, 
who Is tbe Chief Bleotrieal Inspector of tbe Chicago 
Board ef TTnderwriteia. Tha anbjecta to far dlaouaaed 
are "HleotrloHT.” “The Bdectrical Inspector" "Ontalde 
Work— Systems and Voltagaa," and "(nalda Work’ 
Tbe remaining two leeturen will deal with ‘ Lew Poten 
tial Byatama” and "High Fotentlal Byatama” Theae 
lectuTM have been found very Instruetlve becauae the 
anhleeta are eaplalned la simple nontechnical lan- 
guage. ao that tbs laiuraaoa men readily understand 
them 

Tha fVsnmttlaa on Units and Symbols ot the Oerman 
Aaaoetatlon of Blactrfcal Bagineers bM Just published 
a report auggeatJag uniform symbols for alternating 
onrroat units. There hM been some criticism of these 
rooommondatlons, beeanaa tbe letters used represent 
Qornian words and dUtor matorinlly from tbe symbols 
oommon la cither oountriaa. While itanderdlslDg of 
aymbols ia to be highly recommended. It Is pointed out 
that tbe ayrobola shonld be such that they may be 
adopted by other conntrieo m wril so that eventually 
wo con have an International set ot standard symbols 
and thua avoid some of tbo oontuslon that now exists 
to elactrloal literature 

carbon fllamant lamps are itlU receivtug 
attention to BIngland. Two patents bare 
■an laaued on tho eohject, one aiming to 
tba IHament, and tha other to prevent tha 
of the glOM bulb. In the flret case the 
bon la opttied, and aftar being cleaned bydtoearfaon 
In totroduoed. Then oo heating the lamp the bydro- 
cnrtKtt la daeOnmnaad and tbe carbon la deposited on 
the BtoaMOt la tha naoond ease tbs Inventor beltevea 
that tha Mackentog of tbe glass may be obviated by 
lemovtog the mercury vapor which entora therein 
while the bnto ta being evanatad. Tbefetore ha pro- 
pcaw to cant tbe atem which holda tbe Hlamaat wltb 
0 to ahaorb tha aiereury vapor 
artielt In tho Bleetrioal World contalna the 
te uUllsgtloo qt tbe energy 
tbe 6,(M1>.000 horse-power 
by Nlagua folia, only sbout 5 5 tor cant 
to bttof tMtoed. Of thb, IH4M hoTM-power U «n- 
WcPdftfrl ni ^ii i kmal m r proeemes, Bf.tOO boreeimwar 
tor (Mtomf ■orytoS.^dl.dM horse-power for Ughttog, 
tofimpo w er for various Industrial ssrvloea, 
liJM kortaipowar to toMsmlttsd o 


1,100 t 

ilftf mltsAl%«4« k to m i f nw rT between ten nnd Uilrty 
ttitoA Whte UK.fM'lMVIiHmwer la used loemlly, show 
tot tlM mmar imW^lM hart beM attracted to 
-wmefcagicnr-'# !»»■ Wj " WMBM If^to btinm tt the IlivoraMe aleotrie power 
to kp ^ 


«C1£MCK. 

Maltatk eemet appears to be growing brighter aoaw- 
what rapidly It wm aaea wltbout dlflculty at Bag 
vard on October 17th by Prof. WcadeU’wItb tbe 154neh 
equatorial, and by Mr U Campbotl with the 2t-laoh 
relleotor 

Loon OuUlat^ and Ch. Ortffltba'a fwpariiiianU on tha 
cementation of Iron by pure carbon chow there la no 
oemaatathm If precautlone are taken to prevent tba 
presenoe of gaaeo, but It takei place If oontnet to to 
cured Moreover, It incrunsea wltb the preaaure, but 
alwaye oooura extremely elowly 

The A aierln s n Meohtoiit states that tho methods ot 
race-track gamblers, who dope horsee In order to 
make them win races, bare been copied by unscrupu- 
lous ownetn ot gasoltue racing boats Tha gasoline to 
doped with plerio acid or some other blgta explorive, 
and with tbe Increased power thus obtained the baste 
are able to win racet they would loae tt ordinary 
itralght gasoline were uaed On the race track there 
are storloe ot plugs which have been overdoped aad 
died and It to said there are also gasoline onginee 
which have been unable to withstand an overdone of 
picrio acid and have gone beaveovrard 

Bamplea of air at a height of nearly nine mltoa hnTe 
been recently obtained and examined for the preseaee 
ot the rare gaaes. The colloeting apparatus, carried by 
a large balloon U a serlea of vacuum tubes eaeh 
drawn out to a line point at one end At the desired 
height an electro-magnetic device, connected with 
each tube and operated by a barometer, breaks off tbs 
point of the tube admitting tbs air A few minutes 
later a second contact sends a current through a 
platinum wire around tbe broken end, melting tbe 
glass and soallng the lube All the samples obtained 
show argon and noon but no helium waa found In air 
from above six miles 

A 40-lnoh minor la almnet completed by Clark fOr 
Prof Percival Lowell at FlagataS, Ariiona. The mlg 
ror to to bo thicker than usual to avoid flexure and 
ll to have a focal length of 1g feet 4 Inches A aariae 
ot sine blocks between tbo Iron supporting ring nnd 
the edge of the mirror avoid atralna on the glaaa with 
changoa of temperature When arranged tor ptonw 
tary work, secondary mirrors are to be provided which 
will transform the Instrument Into s Caaaegralnton re- 
flector of either 164 feet or 76 feet focal length. For 
photographing nebulw and stars a plane mirror will 
be uaed m secondary giving tbe Imagea at the prln 
clpal focus 

Barvard ('ollege Observatory tosuce a bulletin stat- 
ing that Prof B R Barnard of tbe Yerkee Observa- 
tory obtained visual obncrvatlons ot Halley’s oomet 
on the tTtb and 19th of October On these two dates 
Prof Barnard found that the comet wm not talnter 
than the 13^ magnitude, having a diameter of 16 aee- 
ondi, and while It exhibited no elongation. It wm 
‘Ism Indefinite and brightening In the middle" In 
summarising the Iste European observations of HaP 
leys comet Nature points out that the data of the 
comet’s perihelion passage must bo advanced 3 4 
days, thereby making It April 30, 1910 The comet to 
at present distant about two hundred and eighty mill 
Ion miles from the sun and two hundred and thirty 
rallllon miles from tbe earth 

A French Investigator M de Wegrier recently de- 
scribed an apparatus designed to prevent thn forma- 
tion of halL A similar apparatus wm Invented by 
Bcckenstelner Bfty years ago and «m described 
under tbe namo ' gdomagnetinm" In his Elude sur 
I Elctrictte ’ To the lop of a pole about 66 feet high 
made of thn trunk of a renlnons Ime and painted whh 
oil In order to make It a non-Lundiictnr wm attached 
a nutfs of glided copper w Itb five points connected to 
earth by a magnotlxed C*) galvanized Iron wire The 
apparatus also Included a large metallic net or grat 
ing, burled in the earth Dr lYestIcr has repeated 
and esUnded Backenstelncr a experiments and hM ob- 
tained eonelutive proof of the eflleaiy of the apparatus 
M a preventive of ball 

The method of forcing planta by treatment with 
ether, m first suggested by Johannsen Is now axten 
Bively uaed on s commercial scale for tbe purpose of 
■eonrtog out-of-season flowers and fruit Thto proesM, 
however, will In all probabllHy aoon be replaced by 
the equally effective and leM expenalve method Just 
daeerlbed by Prof MoUsch to n pamphlet called "Dm 
Warmbad ’’ ’The only treatment required to that of 
Immertlng the shoots, by Inveralcn, to water at 30 to 
36 dag. C, for nine or twelve hoora, and afterward 
keeping the plants to a dark motot chamber at a tern 
penture of about 26 deg. until tha leaves commence 
to nppMtr, after which the plants are grown under 
ordinary greenhouse eondlUons. Lltoes, usIpm epl 
TMS, etc , treated m above durlnk the middle of N.v 
vember were In bloom at ChrtstmM or early In Janu 
ary, whercM untreated plants of tbe same kind bail 
not commenced to move. Fuller methods of Irealment 
and Om darotlon and tempmtore of the bath for dlf 
torMt Undo of plants, are eoaUtoed In the pamphlet. 
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A KKMABKAIK XXZUiAt flWOUn flpBMn AT 
eVABAlAJABA. , 

In tbo Xllo 8nn Juan Ravine, wllieh PUNA thfOOlh 
the bemrt o( ibu t.lty vf Ouadatajax* in Mmlco, • div 
vul«r conirote conduit bM been oonitructed to lerre 
DM • itorm «*tor drain. Thin reliiloNed concrete ooo- 
dull iB ut novel conetroctian; and on account of its 
deelpn and lUe le of ipedal Intereat. It le eomewbot 
over IJ foot In diameter and U elreular in form for 
moBt of Ite lengtb, the npatreom eectlon, however be- 
inn flattened In order to avoid a Urge amount of ex 
lavatlon In rock. 

ThU Uexican concrete conduit in nearly a miU in 
length. It paeeee to one aide of the oenler of the city 
for about a mile, and droine nnarly 17,000 ocreo. It 
boa a grade of 4 feet per thouaand feet, and haa a 
tblcknea of 10 Incbee of concrete, reinforced by dou 
ble ringe or round corrugated ban. Theea ban an 
placed one foot apart Icagltudlnally, in two olrelea, the 
Inner and outer ban alternately The ban each meoa- 
lure one-half inch In diameter 

It U etatod that the total concrete In the conduit 
ttieoiurcfl I3 00U cubic yardi, the eteel used for re- 
Infurtlng weighing 300 000 pounda In the oonetnie- 
tlon of thie <ondnlt, 40 per cent of river land woa 
utlllxed and (0 per cent of land mode from cruehed 
rock. Three parte of thU eand ore uoad with three 
tt orushed rook and one ot cement, the latter being 
of tbe Hidalgo brand, madp at Monteny, Nuevo Leon, 
which to eald to be about the only factory proAtclng 
ftrttond cement In Helloo. 

One of the accompanying llloetmtlona ihowe a po^ 
tlon ot the completed conduit and the movina of the 
high exterior forme by meana of traveling gallown 
frameo. Thto lyetem of molda and the appontua for 
ablftlng thorn Ib ilmple and very efflelent 

Other Uluitratlone ehow the erecting of forme In 
aide of the reinforcement which to supported on con 
orete blocko, na well aa the method of placing tbe re- 
inforcing bore In position There wai a test made of 
the itrength ot the conduit about 2S feet In length 
when a week old by p e us i n g a roller weighing 3t,000 
pounds over It, and alto by allowing the roller to 
itond upon it for 120 minutes After tbli severe teat 
it wna found that no crack developed, the earth fill- 
ing over tbe top of the conduit In the test being about 
three feet in depth 


41atttvatlea of BdlMe Wwisgl l« Fereete. 

tn many dJstrIcto of I^rlgord In eoiitbern FVanoe, 
the block tniille (Taber mclaaofpcruM), the meet 
hlgbly-prliod ipecloa la artlflctolly propagated For 
this purpooe the tubori are dried, cut Into email pleoeo. 
mixed with water, and ground to a thin poote, emoU 
gpontltlea of which are spread upon green hoiel or 
oak leaves, which are burled In the earth undev oak 
treen. Tbe llrat tniOea appear live or ilx yean after- 
word. In Oermony tbe block truflle to found only In 
tbe west The truffles which grow In central Germany 
■re of Inferior speclee, hence Prof Uayr recoinmenda 
the nrUflclol propagation of btoek truffleo, according 
to the Ferlgord system. In the warmer porta ot Oeiv 
mgsy, agpootaUy when oaks obonnd, oa the prodncUoo 



Heir the retafbNiait mmbm on giteti In FoaltlMk 


continued for five yean. The attempt at colonlalng wu 
mods by taking up the mnxhrooms tmmedlntely before 
the ripening of the spores, and tran^lontlng them to 
the deelred spot, oa which the eporte n e eemerUy felL 
On the other hand, Bchroeder, in a recent erUeds. hoe 
described bit euccMe In tnnoptontlng the oraterelle 
(OrafereUaa wacleeliM) wbieh in flavor to anrpaieed 
only by the Itorlgofd truffle. Selected epota tn the fttr- 
eet planted with eporee of thto fungus bora abundantly 
In Japon, Mayr bos hod opportonlty to obaerve the 
ortlltolal propegotlon ot the most deUolons of oU Japan- 
ese fungi, the Aporieus (hltefee. The oulUvntton of 
this fungus to ths only tom of forestry praottoed In 
extensive dtotrlets in Japan Toung trees ot various 
deciduous weeles, or boughs as big as a men's sim 
or tog, ore out Immsdtotsly after the tUI ot ths leef, 
ellowed to He about ens hundred days In the forest, 
and then sawn into logs three or four feet long. In 
which deep Inctolons arc made The worts of the 
fungus, which are present everywhore in these dto- 
trlots, penetrate the Incisions, and develop n myeellnm 


by Inserting hits of mnshroom-benrlng wood, brongkf 
from Jspen, Into holes hored in honghs ent tram d*> 
oldnous trees. Tbs axpsrimants provad that the beeab, 
tbe horabtem, sad the binfli ere beet salted tor the 
culture et the fungus, but that the young enlturee afa 
greatly injured by snails, and also ^ ths oompstttkm 
of native tungL— Promethaus. 



pherto nitrogen bee been developed frem experlmente 
In tbe syatheeto ot hydroeyanto acid, wUeh wefw mode 
by Welteieek and IlKhweller, ot Hanover. 

In these experiments, la which a dry mlxtnre ot 
hydrogen and nltrogon was pnmid over Iron at a dnll 
red bent (about 900 deg F ), a small quantity of aim 
monia woe always formed. Thto reSnlt was sabOw 
quenUy oenilraed by Sir William Bomsay Ammonia 
was formed oaly at ths hattonlBi of the reaction, but 
It was found that targir quantittos of ammonia oonM 
be obtained by passing a alxtnre of air and eool gsb 
over oxide ot Iron, and thto rssntt led to n sertos of o» 






n* MUt vUib «splQda4 wu dm ot tour vhtah. 
mttM Im ttu at th» boiler howei kt the Pkbrt 
Wki MtHtmukoe Wli The moot ■— rwUt— 
th« AM whteh flTei « trlrld Idee of the ebony of the 
eip e a d lw i eteem— wee the feet that • blc malt tie 
nU«r M feet high edleoent to the holler plant waa 
fflored tour feet from iu roamUUos Thla alteot will be 
BCtoeed by examlnini cm of the aoeompabytog en 
graTtoff In whioh it can be laen that the remalalng 
portlou of the wall although they are etrletly paral 
lei with OmA other are out of IIm by about the to ir 
feet whteh It li ecUmated that the bulMIng waa morrd 
The wall of a maobtoe shop lying to the north waa 
blowB la Smy window la thla machine chop and 
moat of the gliiaa In the bulldlnga aimundlng the 


sh 

brhto chimney over twe haadred bat high, whteti. 
formed a part of the plant and atood orar the rear por 
lion of the boiler room received not the allghtaot 
damage 



Tbo old but constantly reiirrlng queatlon a^ to 
whethw the top of a wagon wheel actually movea taator 
than the bottom is rf«lly In olved In tb ball bearing 
problem There la one t ndamen al fact Implied in 
all queatlona of rolling wl Icb n ben on e thoroughly 
n astered will have great effe t In clearing up dark 
plaoee In rolling thero la a progreealve contact of 
one body with another of au b character that tbara Is 
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the oanaa OvniyDBa who la familiar with boiler firing 
know! how quickly the naerve of atenm In the boiler 
la haad up in tha tyllndara of the engine It the ftring 
be not tolthtolly attended to 
The exptenatlon of the great damage reeulting from 
an eaploalon la to ha found In tha faot that the bolltng 
point of water varies with the temperature and the prea- 
anre to which It Is aubjeoted If Uta preasurt be sud 
dMiy reduoed a rapid aboUltlon of the water ensnea 
With tha emlaalon of great volumoa of steam Oonae- 
quontly whoa the whole of the preeeure upon the high 
H heated water In a belter la euddenly removod by the 
rupture of the bolloT ehall tha whole meae flaehee at 
once into steam with a piuotlcally eaploalve efteet 
which ahewa ItaeU la the lifting of roob the blowing 
oat of walla and the hurling aa te frequmtly the oaae 
of the ehell of the btdler to dtetanoae of eaveral bun ^ 
dtad yards 


plant were broken 'aa waa moat of tha gleaa In elorca 
end honeaa within a radius of two blorka of the expio 
alon Tenth Street adfolnlng the building wee burled 
under fame of debria wbicb In eome placee waa piled 
to a height of from aix to eight feet Pluea bolter 
plpea and vnriona fragment! of the holler were scat 
tend over tbe street and some of them were curled 
up Into bntastte forma 

It frequently happens to a boiler exploalon panic 
lariy If one end be tom oB and the main body of tbe 
bolter be lett totoot that the water flaablng e ddenly 
Into steam and ruablng out through tbe un loecd end 
reacts agntoat tbs air with a violent rocket like effect 
and tbo mass of tbe boiler la driven to great distances 
In the pr o Bsnt case a large seetton of the boiler went 
hurtling through tbo air aoroas Tenth Street and fell 
upon tbs root of a storehouse sixty feet to height 
wbere It remained Imbedded Strange to lar a lolly 


no sliding 1 hat Is to say at tbs point of contact 
then Is sbsol itsly no novement of ths ons body pMt 
the other In Fig 1 tbs wheel la rolling upon the 
gro nd O to the direttlon r At the preoeot moment 
the point of contact Is A If ths mo Ion tear lliag 
one then at tbe point A there te no slip or slide This 
D eans that ths point of ths wheel t ichlng tl s ground 
at A has absolutely no motion B t this point on tbe 
lire of the wbe I enloys this sbsol ts rest for tbe to 
slant only Tbe next iDflnltesImsI lortloo of time 
there Is a different particle sbsol t ly at rest And bo 
on as the wheel rolls along every point of the olr 
cun ference In s icceashm becomes for one Instant only 
an Bisol t ly quiescent point What Is moving to the 
poeltloD of tbe point of rest • 

Pbls te true wl ether the rolling body rolls along 
a straight line or not It tbe line rolled ui n how 
over baa gny motion of Its own then tl e coniactlng 
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polDi or I hr rolling body la at raat only irtOi roftMMe 

10 ihm moving line Aa one aUnda aahto and vlewa 
Mb the voniattlng baa preelaaly the aame motion aa 

11 e Diovlna line Dui If on the moving Una, then he 
wea thfl loweat point of the wheal Bhaolhtaly at rest 
for Ita Inatanl of vontarL 

Hut aiippoae ilial one takea hla poeltloa at the ran 
ler of the a heel The higbeat point of the wheel will 
ap|,>.Hr to be moving fuiward In the direction C while 
the lownat point will aecm to be moving In (he oppo- 
alte direction In fact irtih rc/ermpe to the ccalcr 
the particlaa of the wheel will have a movement of 
rotalbm 

ITiore are thua (wo rotatjona going on all the time. 
The entire rolling liody roUtee ftir (Ac intlant of am- 
tod about the point of contact TBIa center of rota- 
tion le conatantly changing, however The cantnl par- 
ticle of the rolling body on the other hand, alwaya 
remalna a ranter of rotation 

Further it there la a aecond contacting lurface, aa 
In Pig 2— thia aecond aurface effecting the driving of 
the circle — then rdoHirly to thtf mootno turfaee 
there la for tin iiioincnt of coniart a ranter of rotation 
Thia lUBiantaneoua ranter of roUllon-»the upper point 
of lonlact— movea baikward relatively to the driving 
Rurfacc 

Much the aame may be tiald In reference to atralgbt 
and tapered rollera In a roller bearing There la a 
central line conalating alwaya of tha aame partlclna 
and relatively In which all the remaining particlea 
rotate aa about an aila It la the atU of rolafloa 
Then, diametrically oppoalte each other, are two llnea 
of contact Uach of thc«a la an Inatantaneoua asla of 
rotation quiescent for the moment of contact but Im- 
taedlately luccecded by another Thua In Fig. 3, tha 
line BIf U the axla of ratal Ion In the body of the 
roller, lha particlea of material along this axis are 
auc h that If they be regarded aa quiescsent, every other 
particle will he seen to rotate about ihetr line of dis- 
tribution The lines of contact of the roller with the 
race ways are the two Inetantaneonk axes of rotation 

The motion of each of the particlea of tha wheal 
Fig 1, la the comiKtund of two distinct movementa— 
(1) motion in a direwt line given by the arrow r and 
(3) motion of the point as It rotates abemt the ranter 
of the wheel Both uniform we aee that at a Mh 
mollona are in the aame direcctlon, whUa at A the 
directions are tha oppoelte Further, aa learned, there 
Is no motion of a paKIcIa at the moment of rolling 
contact So (ben at A the velocities of the contrary 
motlona must be the aame In order to produce thla 
quiescence. We have now arrived at a moat Important! 
principle— the forward velocity of a rolling body la 
fust equal to Its iwrlpfaeral velocity And, further 
since at R bolh are In the same direction, we have the 
principle that the velocity of the point of the perl* 
pfaery fnrtheet removed from the point of contact Is 
fust double the forward velocity So that (Fig. 2) 
the velocity of the driving surface fC la double the for- 
ward velocity of the driven oircle These are most 
Important propoaltlona. and are true whether the 
plane of rolllDg Is perpendicular or Inclined to the sur- 
face npon which the rolling la done. 

Without going Into the mathemetical proof It may 
be alated that In consequence of prlnolplea already 
enunciated tha axis of rotation and the two Inatan- 
taneoua axes of rotation are three tinea meeting In a 
point Further, if the rolling baSloa are belle or 
rollers revolving about a ahaft, then the axis of this 
abaft must paaa through thla point of Interaection, 
Thus In Fig 1, these four lines all meeting In one 
point ere DH, DK, DF JU 

In hall and roller bearing design, thla requirement 
becomes of flrat rate Importanoe. Thns the fotl^polnt 
ball bearing shown In bmgltudlniU aeation In Fig, 4 la 
correct In design In eo far as the oMkvergsnee theea 
four IlnM are concerned Bnt some may hava dtfll- 
(ulty In seeing that a roUlng ball has an Inataatane- 
niia axla of rotation aa well aa a roller Reflect, then, 
that both the points 1 end 2 of the ball In Fig 4 are 
abaolutcly at rest for the InDnltaslmal moment of onn 
tact They determine, therefore a line of qnleaeence 
equally with a roller Similarly, the points t and 4 
tre at rest relatively to tba driving ball rtoa— and dn- 
termlne a aecond Instantaneous axis of rotation. 

In big 6 the Inaiantaneona axis of rotation deten- 
mlned by S e Intoraecia the axla of the shaft at 0 
This gives or for the axla of roUtloa. Blmtlarly 7 8 
yield the line QO aa the axis of rotation We have, 
therefore two confllcilng exes of rotattoa The de- 
sign of the bearing la cnnaequpntly Incorrect 

Tha friction arising from cpmpreMlon la aa im- 
portant matter In Fig < rfjr la ona of the Instan- 
taneous axes of rotation The ball la flattenad by 
eomprcMlon at the points of contact, the one region 
of contact being rapreaented by TO At the instant of 
contact the b*ll !■ rotating on Of as an axla. This 
BMBas thgt every point along FD la rotating In a plane 
pef^dliiUltr to or The reenlt la that all along FO 
' fa a allding taking plara reiaUvely to tbs rase 



'totrand rgdHmac' ^ till 
eVoettve over thS wholi mwi' ^ -TOta 

preaaurs rorrcaptmdtng ta the gOdp Hl'lllthgdlrdetlan 
or The aerlonaniaa of th« frietiM; la depend- 
ent upon the preeenM ta thla dtreetldn. Tha ahmoC 
the oompreaalon la doe ta the p raa egF a parpaMlcsIar 
to FD By aultably rtaatgiilBg tha rime waya. Ute pn» 
sure ta the dlreotloa or Qtay be mnde amUl. althongh 
It may be unavoidable to keo largb that In tba dlree- 
tlon pcrpandlcDlar ta TO The wnjr to do Utli 14 to 
dlmlolah the angle JDBC Jk design aaob an that abowa 
In this flgnre fg) la to be condemned on aooonnt of 
the large alas of this angle batwsaa the race way and 
the Inatantanaona axla of rotation In Fig. T a oor 
red dedgn la shown. If we oli aerv a In Fig • thgt 
AJta U an laaarelea triangle, we readily aee that angle 
DBO Is ono-half tha npplemant of tha angle of tha 
groove ASB Conaeqnently, It we daalie to make DBO 
small, we see to It that ABB la large Thia, by mnk 
log ABBsbITO deg, the anglea between the Inatan- 
taneoua axlBOf rotation and the faces of this race way 
are reduced to 6 deg. each For anoh angles tha pres- 
sure In the direction of OJT le well-Bigh negligible 
This means that tba allding fridlon due to compras- 
■lon la pradically ellmlndad 
A further question that ariaps in designing ball and 
roller bearinga relates to the use of separators. In 
Fig. 2, it will be readily seen that at tha point of 
contad bdween two bdls (or rollera) there la a allde, 
the eurfacea In tad moving In oppoalte dlreotlonA 
llie queditm arlaea Should balla be prevented fran 
mutual contact so aa to eliminate this aonroe of sliding 
friction’’ To answer thia It Is naeeaaary to know 
whether the allde oocurt under premittre For despite 
the slide, the friction would be negligible If there Is 


little or no prceenre frmn bail to ball The writer has 
made a very compleu mathematical Inquiry and 
found that balls and rollera probably do prem upon 
each dher with a considerable pereenUge of the load, 
so that aeparatora are to be regarded as adviaable 
If used, however, they ahonld be roUlng aeparaton. 
The Introdudlon of a mm Toning separator will nd 
result In eliminating allding fridlon. But by properly 
naing a rolling body— a ball or roller — this fridlon 
may be avoided Fig t shows that tha small separa- 
tor ball la competmt to partake of the coatiary mo- 
tions of the bearing balla 

Tha position of tbe separator ahonld be noticed, as 
no dber poaltlon •eema aliowabte Tba oenter of the 
separating ball should be In tha atralgbt llna Malag 
the centers of tbe bearing balle which It separatee. 
For If It be htcated above or below, tbe preHore of 
the bearing balls will tone It out or la. In either 
oaae, a new source of friction will ariM fro« the tota- 
tloa under preeeure^of this ball agalnat parte of tbe 
bearing. 

To bold tbe separator In piece, amns laltable guus 
la reqotrad Tbe eeparaUag ben will of cooroe rolato 
againd tbe bolder But what la important le tbe tad 
that tbU rotaMoB eeeun without preeeom Tbto ta 
aeotred by the potation of ite center on the Itae of oen- 
tenetthcbMrlBSbgUA 

Thme ere d nw m b e r ef Bstboita of vetatataf eeperg- 
torheUatapataUtaL TInm, la the doitata ban bmtrtag, 
rig. 10, then ta d gkaey tube In which 'the a<ggrtaer 
Uaa. Tbta tale ta tannetalaped at'aecb afta- TImm 
fbaMla eerte ta ptaitata entertaf of the tafat vrlth 
Um leutaf bBRta ^ when tas letaltaC. litlO - 
prena agtanta the tarn, ftf l fntaa , the axtaeffte tote ta 
made to eolnelde ytto taHto 1tae of imtitai iM-tota . 
brtagi the ettater of Hta.tooortr held gWitaW |M' 

maatypa The UM Itfik ta fauel to total IHf 
Be cleeiir eedta < ttoe ^ ttonetototar 

beU, whose 


ta tatotar 

bowtow, taM tto JutfiM ato tto Mirlv 

tctota ta MMtoMh toch Otato tattor totatofniggiftoi^ 
wtae tae eMtartas to tU tabs vrita the Itatoto-tMli^ 
totae benritag toltaeiiold net be wanted 


Tbe dnjlL tfttmt ta ratae xto*talto to tatotolte mtaR 
madalrnltr Ifhlpem. wita to l«fO lr«Hg|»t llto 
birds from gootlv AMen to Bouth Auetrltta- 
following yen tha parUumat at South Atotaglto.«ta 
acted a taw whtafi graatad ta tbe Snt peiMO’i^ 
■bottld exhibit MO oatrictuB. mOM thgn one yogf <ili|r 
abont 240oaeree to tatai aoMable dta estricb laitoMtir 
Tbe coadltlou wne lattade^ by the Seoto itostotoUp 
(tetrtoh Omtpany, which wto founded ta itoft wto) 4 
capital of I7B OOQ. The Company reoelTM 
Pttit Angueta qa Speacer Bay,, bnt ta apUa, to tata 
aaslataace tba company has aevpr palA A dtoWtaglt 
althongh It now poaecasM 1,100 odridteoi oB of tahMk 
were Imported from South Africa. Them ta a lUft 
larger oetrieh farm on tbe abcN of Uke Albert, ang 
emalier farme are eeeitterad through the etoeny 

In New Sooth Wales, Ostrich taritond Bto dtat 
attmapted In 1807, by BarraelnS, who lapMUd Jta 
pairs of ostrlobes from northern Afflan, and n«#|» 
eesaca 24 birds. 

(joeenatand and Victoria poosew only eanaR Ogtita^' 
(arms, which have nd produced very anoootgg&g1l^ 
suite In sll, tlm srs now stamt 2,000 astrldtas in 
Anstralte Tbelafinlor feathers are ussd at boms, and 
the more valuable once are exported cfaldly to Oer- 


AOOBlOn IThB Mir 

It would be more reepedtul to wit this Invention nn 
“■stroauBlosl umbrella.” bnt so msay tarms of kninar^ 
ous turn hsve been applied to tbe umbrslla tlnoe tte 
days of Jonas Hanvrsy that It wonid be dWenlt tor 
anybody exeq>t a boy scout to taks this tannUon 
quite seriously 

Tbe Inventor. Hr MoFtwan, Is a Scotchman, and bp 
has dwlgned this apparatus tor the study of tbe stova. 
Tbe oonstellatlaas and the Milky Way are all la tkeir 
places, “ahipebape and Bristol taablon.'’ 

Just why aa urabrelta should have been used tor thla 
oatroaomlwl purpooa aniposaea our eompidtenatan. fp 
brood daylight auob a chart would be obvloaeta tod- 
leeo, and at night time nehrhr uselsea beoanae to the 
dUBeulty of seeing the map at aU 

Dsiittr or meemepimi. 

Beekeeping la a valnable aid in tha esltlvatlon of 
fruit and seed crops. InsSoto wUch'toed on nectar 
play an impdfUnt port In tha fsrtUIntloa of flowsrs. 
FerttlUstion Is eflSded In other ways, but tbs agsnoy 
of Insects Is tbs mors certain and eiBcuolans. and no 
dbar tnaed Is comPartols with the honey bee In this 
reepect A etrong hive oootalna lO.OOO beee in Kb- 
ntary, 16,000 In Merob. 40.000 In April, and tram •D.OM 
to 80000 In May It baa been dtacovsrod by aklUtsl 
obeervms that tbe average lend ef nectar earrtod ta 
tbe hive by a bee Is about 1/10 to a dmlu, ao tbto the 
collection of one ponnd of nectar rsQulras nearly tf/WO 
forsfing excuralonn By means to hlvss set on baP 
snow it has besh found that tas dolly Inerskss to 
weight In Mgy averagso U pounds. QowaionBi^. 
more then ll ponmb la gained In aaarday. and when 
the emoant ccnsiuned by the beee and tbe loto to 
weight by evaperatloa ew ooasldsrsd. It sglpesrW gtate 
able that tba average flatly quantity to mtetar etoUstad 
la not taaa than 11 pounds, which w«ub| Mad liAflta 
base. As a bes vlalta 10 Sowstp un4h« avtaaii hr 
witaotlag a atiigfs toad, gomlt MdO.0^ flUwsrg gta' 
vtoUsfl hi one day by tba b«w to a bhUi, ' Ast, 
additional targa nustbar of riglta tAiaqnftod 
mlMcttoa to poUen * dgnyoB why^taif^ 

tiatg and ttaiM bwr pn^ ta fbnAta^ Of 

Tb•beataehnl#d*tQttak^^llUi^ eritaci. 

Its stltar ta torAljMlA.1ito ehtody ta th» 

It tata^ to ravgg^g fhtoibto Its topgfi 

dItaMItator for ^te tottatakm to tMsttaM%ddlta 
auaiim to* tmUdf ^ plarw tag to « im' 
On«to,kta hasn talna tttaat fta* fha^lig^^ 
hir* ta, Wh«^ tang toteiwed 

. dagg. taMata h*d hash ita«W^ 




l» i ^ <)Hrtk tu <d^ «P«4d. 

»W»^» tmAm, mm i t^ 
dftA «< «» ««HM>lfkM», purtaUt^irttaM. I 

8 1^ i» aitiv Mwwli i«tli. iK*. 

«Mr» ftkir •pajMUUtMt «f th* elsia to 

tMkto fBCte* t>at«4 of m m aactoi 
tniAjpt Mitotitot qd« ptoMt ooald ttot 1to*« 
«^t]w«tort wa« 4 wlil 0 B woald ban bM 
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'M'tka ptttor «f tka landmrM AiaBie*)i 
/, tba rttooaaaloii o( tha “Nomtiar of Oar Aacattora* 
'l| tMw Bottmat :rtliv<oorrMP 9 ft 


Ja4 tha oae of 
^|a dta n a a. ttodar tha great thaorr of tha origin of 
aio to a Bt«|(K oaU or protoploan, all Urtng onatnraa 
Ora aaA ^ aumbar to which aooh lo^trUoal la 
lahitia la Um total number whloh hare been bom Into 
tha at the momant at tha computation. The 


amt If: wa go book the length of tfme embmead to t 


Oie homan tomilr te In 
tMr hook wa go tawntll tha geneala of thtogi the 
^^latler the human tomlly, and the number of one'a 
hPmftom oartatoir eouM not have bean In an Invema 
laUo, aa aoma of pour oorraapondenU have atatod 
' Tha term ‘‘anceator.*' however, cannot and doea not 
p mean tha fame aa “klnahlp", nor. In Ita troa aanaa, 
doea It applp to more than tha father and mother In 
each tomiljr The line at deaoent la a aln^ thread 


of life, and In the aoelal apatem of tha preaant dap the 
line la aooorded to tha maK bnt it oould be an true 
of the female, h cannot be accorded to both, however, 
•lOa the tangie which would aneue would otraln and 
bnak tho thread. Tbeaa threada of uithrcgiotagtaal 
, prafraaaloa are beat oonoelved aa tha branchea of a 
trdOp living beluga of tha proaent being oomewhat aa 
tha Innumerable leaver and the main trunk Oome- 
wham In the dim beginning, but In ita formation each 
thread la Uke a Sowing river whore, tracing bacit 
word, wo find branch uniting with branch, and each 
hruMh made ap of uniting branch and branch, omaUer 
and aauUer, until even the rain drop It reached 
hOk with the toSnlte inalght of the Oraator we might 
■tort with nap boman being that ever lived, to oap 
acok to anp place, of anp race or color, and bp that 
oto^ thread trace it back, back, back to the begin 
ntog pnvloaa to t£S Srit branching And oe we eo 
tnae eadi life thread we map Ownt at each braneh 
da goeeatm' tor tha dlract deaoent and adg one, tha 
Immah of tho oppoglta oea there nnHtag— two In eneh 
lore, nil elaa are but kin. Thera 


tha aUapIe problem of the number of branehoo (gen- 
aratloaa) tltooogh which tho Individual boa oomo mol- 
tlpll|d bp twok OHArnoa raAKom AmlIO. 


Iff dto maglppmaiit of 



■^lidtoato 


taoL 91 ot proved to be parttcnlarlp 
fc-rf — ^ ip^iBctantlp. 

a macb alighter protective toSuenee 
nth aloto waa eopaiJaUp efleotlva. 
gWhanidi tt preducod torp lUUe change to the appenr- 
mmn of tho aaad, the rawa aown with oaada to treated 
van dea tw pad enlp in ffKtto ■nta aeeda treated with 
eraoBa ware nino avoided, but ‘Hohtenln" proved 
whoOp toeteotlva 

to eonttoning the eaperlmsnto It wUI be eopeclallp 
advtaoMd to trp the effect of mordant dpelng on a 
largd aeale. Blue dpea appear the meat promlalng, but 
the beat naulta will protaablp be obtained with appro- 
priate oomblnadona of oolore, Savon, and odorona 


That thla la no waa atrlklnglp itloatratod a few peare 
ago te a large ahippard, when Itteama to a quaetfon of 
the dedgn of a fact emtaer to fulSll certain apeolSed 
nqalremaato. An a matter of fact, the onilier waa 
oaver built, but tha calculotlona were made baaed on 
a eat of Itaea which aave gbod model reanlta, and the 
eompnriaona herein inetltuted are the trait of couild 
erabte carefnl thought along the Ilnea of tho con 
SloUng elemenU entering Into the dcnign of the mod 
em wartoilp 

The original daeign embodlea requlremente tbot the 
veoeel aheuld oarrp a battery of two 8-Inch and ton 
5-toeh guna, with fonr S-lach antomatlc gnna and two 
torpedo tub^ at a maximum apeed of 88 knote. Tha 
coal aarrlad on “normal" divlacamant waa to be aur 
Sclent to earrp the ahip at M knote tor a diatance of 
lAOO aantloal mllaa Tha hnll waa to ba tunolendp 
Btrong to wlthatond at thla apeoi the buffbtlag of a 
heavp oaa. 

Tha medal toot ladloated on altalnabla admiralty 
eoalBelent of Md, baoad on ahafl home-power The 
ataamtog radlua waa colcnlated on an aaaumad eon 
nimptlen of 1 8 ponadn of coal per abaft hone-power 
per hour The (turbine) machinery was doelgned and 
found to promloa one abaft hone-power on 140 ponnda 
•vecTthlng Included Aa worked out on thla bania ibe 
veaoel waa to bave a length of 480 feet (waterline), a 
bemn of 49 teat and a dnft of 18 feet, the dlaplacement, 
with Wock eoaSbilent qf 0 408, being i,600 tena 

The honepower required waa compnted by the 
neual admiralty fennula 

DU y 


where ft U the borne-power O la the dlaplacement, 
4AOO tone (Un c=:875). T la the apeed, 83 knote (V%s 
11,187), and JT to the adminity eoefflolent, 240 U 
thoB beoomea A.4.000, and tbe weight of macbinery 
1,900,000 poundo, or 875 tong The fuel required at 
full apeed to 88,400 poubdi (10 tona) per hour, or 648 
tona for a run of 1,600 nautical mlloe at 88 knote. 

Of tbe other wel^t, 40 per cent of the dliplocement 
wma allotted to boll and Stttnga complete (1,884 tona) , 
10 per cent to full equipment and etoree locludlng tbe 
oflloeri and cnw and effeeta (468 tone) another 10 
per cent te a protective deck, the maximum thlokneea 
of which waa 18( Incheo, while the remaining 300 
tona took eon of the battery, ammunition, and nrd 
nance aparee. Tbe battery waa practically without 


IHvmd, a maiked avnraloa to food# of peonllar form 
4totoaMr„ aoff ato> to oertalR oromatto 004 bttter aob- 
d hto a to . <( haa, bant tosad peaalbla to give to aaadn. 


b wntar, Tha aaada wife then 
. i miig^ bp dhoveUng and acqalrad a daap 
Jtb^tdtognffffaaofgfvtoddftedaaiiatmitortaato 
7{P^l#tigrtaa4-aWII|li add (jodlum fblpbatok tohacqo axtioo. 
i, 4941,-^9^- db toaaotlaU# Vaad tor toDaga, warn 
^ totoffpoiaa matoftat^ aitotod 

‘^(rfOuaMilk ^dbijaaUdf rooulto van 

to Uto PtoA 



While thto deiign waa under completion tbe quea- 
Uob of a hlaher qwed waa mooted all other require- 
menu oa outlined above being fulSlIed A deeign waa 
thuB prepared, the main dtmenalona of wbicb were 
Length, 464 feet, beam, 87 teat, draft SOfeetieincboa 
aod dtoplaoement, 6,750 tona. The hpraa-power for 83 
knoU waa found to be 16400, wbicb calla for 760 tom 
of coal to eover the atlpnleted radlue of 1 600 miiea 
The wetghto of hnll and of equipment and itorei 
beaf, notnrallp. tba aame ratio to the dlaplacement aa 
with the parent ehip They am thua 8.300 tona and 
676 tona, rotoeetlvely The protertive deck having 
Um oame thiokiMai and |mMrBl''dlBtrlbutlon u In tha 
Slot caOe, weight 689 tone. Tbe battery welgbta am 
emutont at 800 tona. The inm of theee live Itanw glvee 
b. weight at 4407 tona, which leavee 1,883 tone tor 
i^ehtnery On the baato of 140 pounda per home- 
poivipr, thla ollewq for >0 SOO horae-power 
TT|tot the admtedlty formula once more, 

BK 


Vhato ff to M,5e0t B to again 840 and OU to now 
111 1*-hMnmf|l ttJlT, V to 84 84, or a epaed of 84 84 
knnto Wdir h* egpaetod to be reallied It to tbni men 
Air I bd imaoa to dlaplacement ef aome K per cent 
hOM Iffatolto db^lffiraaaa of nearly f knete In apeed 
<19111100 Me* lirdetormiiHng to what extant further 
' jf8t:4MHlffMna (While 

... .k .. act qf redOtoe- 


ed, two of vaaeala toMltor than C 
and one mneb larger than tbe • 
eharaoterlaUca of theoe four iC. D, B, and f), i 
OB of A and B, ore ohown In the accompanying tabila, 
tha colculatlana having been made In each caee aa oob 
lined above It will be aocn that on Inrreaoe In otoe 
to 8400 tona (not quite double tbe original) bringa 
the apeed up to 87 » hnotji, with 38 8( 


1 M2I . 1(1 


1168 MM S,TM 8JM0 
STB 2H8 374 082 180 


(HP 7no 478 608 860 1,018 
4 660 1 760 S«10 1740 0,880 8,000 
14,000 20 600 0 030 0 060 20,000 364110 

14 00010 (00 1(126012 200 18 260 21760 


Unm. Avt 40 63 48 4e>4 60 01(4 

Ittmft of water, (HI lO 20(4 1«)* 1T« 81(4 83)4 

It Will be noted that, after aattofylng all other re> 
qulrementi, the deeign marked a hm left only 227 tona 
to devote- to machinery thue allowing for bnt 3.680 
horee-power Thla would moke pealble a apeed of only 
16 88 knota Hence, tbe provtolon of covering 1,600 
nautical mllni st a meed of 83 knota to a moolfeat tm- 
pcMiblllty To reach thto apeed, 10 860 hotw-power to 
required calling tor 641 tona of macbinery if thto 
apeed to required of thto ahlp and all other demaoda ba 
met except Bt»mlng radlua we Snd that we have 
left only 64 tona for coal whh h would norreapoiid with 
a radlua of but 2Dl nautical mlleo. Blrollorly with 
a, 83 knoU calla for 13 200 horae-iiower and 768 tona 
of machinery This reducea the cool aupply to 407 
tona. and the ateaming radlua at 83 knote to 1,076 


Thto itndy of courae neglecda oil vnrlallona In re- 
aolte which might accrue from vorlatlona In the eoip 
dltlona Impoeed Thue, by reducing tocton of aafaty, 
lower hull welghte t^iuld be obtained and thto to frw 
qnently done capeelnlly on tbe arooDnr ahlpe In tha 
aame way more power might be obtalued from a given 
Wight allotted to machinery In thto manner tha 
mailer veeael might be mode to occompltoh tbe reeulte 
here attained only by the larger But auch methoda 
nre obviuualy luadmtonible where atrlrtly compamtlve 
reeulte are deetred and eapeclolly ao where the effect 
of a mere change of eixe la In be determined 



In a paper enUtled The Origin of Life,’ read by 
Prof B H Btarling before the Rrittoh Aaaorlatloa tor 
the Advancement of Science, and publlebcd In tbe cu^ 
rent B(;itijuievt, Ko 1766 the broad ground to token 
that a living organlam may hr reghrded aa a highly 
unateblc cbemtral ayetem which tenda to Increoao lb 
eelf continuously under tho average conditions to 
which It to subject, but undergnee disintegration oa a 
nauh of any variations from ibis average The prac- 
tical applications of the mb ruecupe are pointed out by 
J K. Barnard Some new safely devlcea fur steam 
bollera arc described Of aeronautic tnteroat to u 
article on experiments with models of airships and 
aeroplanes In tho laboratory and a continuation of loat 
week's discussion of the Paris aviation meeting The 
Loetechberg tunnel through the Bomeae Alpa to de- 
scribed by Dr Alfred CIradenwItx K E Carey con 
tributes on exrelli'Ut article on tho elrctro-rhcmlcal age. 
In which be points out that the scfeiire of metallurgy 
hi now entering a new ora. The oiiening of the mounds 
of tbe great capital of Egypt Is 4ho lergi-el entenirlse 
}ut started In that country It will probably take 
twenty years to complete The prelliulnary work of 
I<)UT-8 at Alhrlbls Is described In an article by I’rot 
W Ellndera-Pelrle entitled Memphis and Its Eorelgn- 
PTB.” Recent progress In chemtoiry is reviewed by 
Prof H K Armstrong 


A conlmlttefl of Investlgatloo haa been apiwlnted by 
the American Hallway Aasoclatlon to report upon the 
railways wbkh have adopted electrlflestlon Thto 
committee Is composed of officers of mads which have 
electrlfled portions of their lines or contemplate dolag 
BO The railways represented on the lomioltloo are 
tba Illinois C«nlral Union Padfle 8ou(heni Poclllc 
Brie, Deliware and Hudaon, and New Tnrk New Ha 
vm A Hartford A propoonl to now before the N(w 
York Central Ilnea to lay out eonaldembly over 3’’') 
000,900 during the enrrent year, large!) for the mn 
tlnuaUon of the eleetrtflcotloo work at the Nev/ (Turk 
terminal Another aecMon of the West Shore rood be- 
tween Byracuse and Utica wlU be eto. trilled nnd enme 
douM# (racking ellmlnatioii of level iromlni.'' ami 
grodUnt revision will be carrlgd ent around Ro- hritei 
and Buffalo A ootffIdarAblo omounl of m w ei|ul|i imur 
win ba pweboaodi 

Atu- 
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Owing to Ibe Intrcailng draft ind tonnaga of ■team 
I ni friMjuonllng tbp port of Uverpool, Uw mglntcnaiipo 
Ilf nn op< II rhannpl In the oatoary la one of vital ur 
gpmy nrpdKlng uixin a vaat acale haa to be main 
(alned lontlnuoual) to remove the sand, which throat 
ina to Hilt up the navigable channel, and In order to 
curry out this work moat efflclently the Mersey Docks 
and Harbor Board found It noceaaary to undertake the 
louHiriiitlon of a special type of dredger The task 
cjf evnUfng such a craft wan Intrunted to their ongl 
nee r In-c hlef Mr Anthony Q Lystnr M I C R who Is 
fantlllar with the iiecullnr condltlona prevailing at this 
iHiit and who designed the sand pump dredger “Coro- 
nation which built In 1903 wu at that time the 
largest and most powerful dredger of its type afloat 
This latter vessel 333 feet long by E3 feet beam and 
30 4 feet deep, with a groan tonnage of 3 043 tone and 
capable of dredging to a depth of 00 foot with a pump 
rapacity of 4 BOO tuna per hour proved eminently nuc 
ccsnful sod he decided In design a now ernfr upon 
the same bruaci Iliies 

The III » veuHiil, the Tievlathan ' has now been 
plaiid In nervlM and ranks as the largest and most 
powerful dredger that has yet benn placed In opera- 
lion In any part of the world It has an overall 
length of 4H7 feet a beam of 09 feel and a depth of 
30 feet 7 Inches these large dlmonslons being neces- 
sary to afford the n-qiilslle rapacity and strength to 
carry the designed nnormniis load of lOOtm tons of 
■and It Is of the twin screw self propelling sand 
pump hopper-dredger type, provided with twelve hop- 


Indletted horse-power of MOO, oou^ed direct to 
four independent seta of cantrltagel auetton pumps 
connected to their respective auctioB tubes, two on 
each side of the veeael, with hydranlle sluice valves 
on tho Inboard side Bach tube haa an Internal diam 
etcr of 4.1 Inches Is M feet long, and Is bolted to a 
heavy cast-steel swivel bend at the upper end and a 
St rang noule of spec-tat design at the lower extremity 
These noules are provided with a caat-steel grid, so 
as to CXI lude material of such a bIm as would foul 
the pump The swivel bends work in vertical slide 
frames riveted to the vessel's side, with trunnions to 
IHrmIt the suction pipes to hings about its center and 
tliuH penult raising or lowering to conform with the 
stats of the tide during dredging 
The suction pipes bate an Inclination of 4G degrees 
when dredging to their lowest limit of 70 feet below 
sea level Rach tube la lifted and lowered by two 
strongly built derricks of steel, one at each end of 
the tube and stopped on seata at the npper deck com 
lilcte with blocks and flexible steel wire ropes led 
cm to drums of Its respective holatihg winch 

l-ltlc-d over esch side framo are deck slides sup- 
ported by strongly built sosta on deck, to enable the 
suction pipes with swivel bend to be stowed inboard 
when not dredging Each deck allde haa a heavy 
cast iron frame of the aame section as the allde frame 
Slid can be moved Inboard or outboard by means of 
worm gear the aamo being carefully adjnated so that It 
comes exactly In the aame vertical piano aa the slide 
frame when at ita extreme outboard position to per 
mil the suction pipe to be lowered to Its working 
IKMcItlon below the water level ^ 

Emergency gear Is lilted to each suction tube so 


wmpnmtmvt t w w t iwv 

Enun time to time we have oidleoted ta tbiae eel* 
umna Instaacea of perrorse mecbaBleal Inguautty aa 
well OB mladtreetdd elforta on the part of taveBtora, 
partly for the pnrpoae of amoslng tho mora Mtwr- 
minded, and partly as on Instruotlve object leeMB. 
On the cippoett4i page will he found a nnmber of suah 
machonloal curlooltloa, some of them without any ax 
ruse whatever for their existence, others not without 
merit We are Indebted to tho Illustrated London 
Newi fbr these examples. 

The man who Invented tho padded chair and travel- 
ing carrier to prevent serious street-car aeoldentg 
wai evidently ss much concerned with the comfort 
of the person to bo saved after collision, aa with the 
mers act of saving He has provided a fender which 
consuls of a traveling belt and which serves the 
kindly purpose of conveying Its human freight to a 
comfortable chair It would seem from the illngtra- 
tion that the man to be saved is expected to be picked 
up In a Bitting position facing forward so that he may 
be conveniently lodged In the padded seat If he ware 
picked up prostrate, be Is presumably either dead or 
unable to sit for not otherwise can we account tar 
tho chair 

The umbrolla cap wbhh emanatee from tbs mind 
of another Inventor cortalnly ought to serve Its pnr- 
poae of shielding the wearer from rain and sun If one 
may Judge from the Illustration it U asauredly no 
uglier than the headgear In which civllliod man now 
dUporta himself 

The method Illustrated for arresting a runaway 
horse la cortalnly one of the wildest fancies which we 
have ever seen The plan la nothing more or lesa than 
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ptrs having a net tntal input liy of tgnouu lubli feel 
and la flltwl with pumps laiiabli of dredging ami (III 
lag Itself with Ihls load of ilinn Menisy sand In 'io 
minutes from n iimxlnmin depth uf 7ii feel while ilm 
pro|>elllng maihluery Is Hiifllclenl to ennhln her to 
drive (Ills load of Kiomi iiinH In her normal stoamlug 
trim with I uni bunkers mid water tanks full at ihi 
rate uf 10 kmils under ordinary working (ondllluus 
and to dlsehargi this load «ery rapidly The gross 
tonnage Is about 8 mm tons and the full load Is 
carried on a mean draft of 33 feet The fulOIlinent 
of them conditions Insnres the boat s possessing three 
times the power and ispnilly of any of the liar 
bor rwHirds exlstlug drudgers including the ( iiro- 
nation wlilili Is tin nixl largest craft at this de- 
scription In oi>erailon Ht lltirimol 
Tho vtHwiel (unniniiled li> Messrs (ammel Lulrd A 
Co the well known Uililsh aniiamont inunutarturers 
and naval shliibiillders Ht their Birkenhead works is 
built of steel to elHHs lofl A 1 at I loyda. It boa a i oni 
plete Bit el upper duk shealbiil with wood and Is 
divided trauHversely li\ tlilrlecu watertight bulkheads 
extending from kurl to ditk There is a lonKlIudlnal 
center line bulkhrsd ditiding the boppirn pump 
rooms, aud boiler rooms as well as No 3 huoyamy 
•paces on either side of ih< vessel These subdivintons 
taken in (onjuncllon with the watertight bopiier sldi 
bulkheads dWIde the -iisscl Into about thirty miimrote 
watertight eomparloii ntj) The steel structure has Isen 
arranged to give sp« lal Htrengih to the veasel In vkw 
of (he great strains develoia-d In loading and unload 
tng tho tioppers 

The dredging plant of tho Owynne type, comprlsee 
ir sets of Inverted vertical triple-expansion, sur- 
WK mdensing, direct-acting engines having a toul 


that tu ihi. t Vi III of an arcldunt the sulIIod tubes may 
lie lifted by blwk and laikle led to the deck wlnihes 
1 wo of lliew winches are placed under the forecastle 
diik and two on tho poop doek The four hoisting 
t luchca are Inclosed In steel bouses fltted with glass 
fronts so that the wlnclinian within has a clear and 
iinlntemipted view of the derrick lifting and lower 
Ing gear Baih hoisting winch has four drums 
arranged In pairs two for raising and lowering tho 
HiKtlon pipes and the other two for derrlcklng In or 
outboard These powerful winches are actuated by 
doubliHyllnder reversing gtoam engines. 

The four dredging pumps are arranged to deliver 
ihi exiavated material along pipes passing up through 
the deck into two landera and at tho point where 
tiny joint hydraulic sluice valves are Sited The 
land* re are placed side by side with a center division 
and run Ibe full length of the hoppers Tho lander 
vnUes worked by worm gear are placed over each 
hopiier on the bottom of the landera, so that the dla- 
vharg) to any hopper ran be controlled as desired 
FI} these means the valvM with control gear are also 
arranged In the ■teal dtvialon separating the two land 
era The discharge of sand and water from any or all, 
of the pumps nan be contndled so aa to trim the vw- 
scl ns necessary 

The hoppera placed forward of the pumping-engine 
room am built In twelvo separate compartments, six 
on (Bih side of the center line bnikhead Koch is lit 
t>-<l with Lyster'i patent valves bavliig on opening 
B feet 6 Incboe in dlamster through the bottom of the 
vessel The hopper bottom plating baa a ateel tiope 
in the four directions down to the edgse of the valve 
•eat boitoffl cutlag for qniok dlKhaiva of tho aoad. 

(ConHnosd on paps gJ0> 


simply In lift the runaway horse bodily by uaing a 
derrick Presumably the driver Is to manipulate tbs 
derrick bourn Surely only a Titan eould succeed In 
raising even the half-starved animal that Is barnessed 
to the average tradesman s wagon. 

The inventor of the horse velocipede pictured wu 
concerned chiefly with the preservation of roads and 
hones’ shoss He places hla boru upon a kind of 
treadmill which la operatively eonnaeted by crank 
mechanism with the road wheels. Prunmably this 
wheeled horse Is to be used u a kind of locomotive to 
draw the car 

The many disasters at sea have no doubt, inspired 
the Inventor of ths combined waterproof coat and 
life raft wblih Is Illustrated A central hollow stnte- 
tiire Is connected with s waterproof coat into which 
the passenger crawU end thus makw himself liter- 
ally part of tbs life raft inumuch u g hollow mast 
la provided to supply air to the Interior of the life 
raft and water and inumuch u provtstons are then 
stored, tho man in the rubber coat must have occeu to 
the Intaiior A counterweight Is provided to enaUs 
him to keep the raft In proper trim 

The Inventor of the tigar holder for hata which lA 
also to he numbered among then curloattlea. seema 
to have been dlamayed by the waste space in a^ ordb 
nary “bowler" hat, for he hu devised a means of 
utlltxlng the unocrnplsd space In a way which luvu 
oDs to infer that be neyer beard of pocket otgar Caass. 

We Ullsve that somethlnf like the sporting drau 
here shown bu actually been ussd, but certainly 
not eqnipiwd with tbs band-operated wmr propel- 
Ian. As shown Id the detailed view, sspuaU a|^ 
tight ohambers a a are employed, which ate puteoted 
(OoUimied ad pdge sm 
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TB ATmOOl or BXnoWMl. 

Kaaden of the BcuRTino Amoiimk m temtllar 
with the prehlitoric anlinal known w “Olplodoeiu,’' 
the Inrneet of illtinwure. To the Ameftomn Huieum 
of Netiirnl tllstory, end pertlcnlerly td Prof Henry 
halrfleld CMborn, iireeldent of the Maieum, U due 
luurh t redit not only for the ardnoue work of excnvat 
lug the boDoe of thie and other extinct creatnree In 
the tar West hut aleo for pnlnitaklng care In oo^ 
realy mounting the ikeletona 

The donation of a DIpledoona ikeleton through the 
kludneu of Hr Carnegie to the Berliner Muaaum fiipr 
Naturkunde haa brought thla extinct animal much 
Into the public eye In Kurope Dr Tomler la largely 
reupouilble for thla Increaaed popular Intereat In 
palB!oiitalogy becauae of the paper which ha recently 
read before the aeaellachatt naturforachender Frenndo 
on the atruclure of the Dlplodocua akeleton In the Ber- 
liner Muaeum a paper baaed largely upon the etudlee 
of Hay and therefore hardly the reault of original 
Inreatlgation The Berlin diplodocue le mounted In 
the Bttitude ot a mammal, with extended lege Tor- 
iiler lioIdH Ihnt Ite posture ehould have been more 
reptilian Me atwlmet from TTmathau an ■account ot 
Turnlcra vlewa Dr Tomler arguea that four-footed 
lizard like reptllea rlae but little from the ground even 
when In at live motion that the bumerua and tha 
femur move In approximately horlaontal planea, ao 
that the animal crawla rather than walka The Diplo- 
docue wBB It replllu a giant llxard In other worda 
Tnrnirr hulde that the akelotou haa been Incorrectly 
mounted and that Itx poatura ahould haye been that 
Indicated In Fig 1 rather (ban that Indicated In Ftg 2 
It the animal bad been mounted aa In Fig 1, It would 
have walked aomewhat like a crocodile, which, In Dr 
Tomier’i opinion It did 

In the reconitruLtlon of Dlplodocua the bind feet 
net flatly upon the ground, whereaa the fore feet 
touch the ground with the toea only Hatcher who 
waa one of the flrat to aludy tha animal < loaely thought 
that perhapa the fore feet were placed flatly upon the 
gronnd Holland diaputed thla view Dr Tomler 
ballevea that Hollaud waa right, becauae reptllea do 
not tip-toe with their fore feet and becauae, ao tar 
aa we know, there le no laud animal which employs 
only the toes of Ita front feet and the aolea of Its bind 
feet In locomotion 

Or Tomler holds that the tall of Olplodoina waa a 
far more Important inenibor than the mountera ot the 
akeleton anapectud In tho Berlin model only Hie end 
lif the tall reata upon the ground thu remaining por 
tion rising at a fairly aharp angle to Join the lumbar 
vertebrw He slated that In order to uiount thu toll 
In this manner and to produce tho prunoumed curve 
ot the reuoiigl ruction It waa iieceaaary to spread the 
vertabr* of the tall He states that the caudal vor 
tebne of lizards are never aeparated In thla fashion, 
but that they are ranro or leaa lorkeil together luos- 
much aa the Diplodorua tnrlebrw are reptilian In form 
he believes that here again an error was made and 
that the tall did not curve up sharply from the ground 
but that It projected resrwardly In a slightly curved 
lino aa In all reptiles In the rcatorallan ouly one- 
halt of the tall nmta upon the ground, the other halt 
'rising freo Into the air If this were correct tho rear 
oxtrvmitlea of the animal would have been compelled 
to support an enorraoua load ot bone which served no 


uasMl purpoML la Uay^a tt to tke 

fonotlcm ot ttka taU to gtrido the eatoari. Aa mob aa 
the animal hegiBa to mon, the taQ atlCen the nptaal 
oalnmn, tboreby eaahtlng the aiilBial to proeaod rapidly 
alpng in a atralght line. It the telle ot woh aahimla 
bo out away, they aam to be no loager able to move 
properly It waa tha purpom of the tall ot the iMple- 
docna to BtlOm the hunbar vartabri^ es In the ceae 
of an liaarda, when the antmml waa la moUim. Hore- 
om, it served to conntarbatoBce the head ot the creep 
ture and to prevent It from ttpplag over forward, par- 
tlcnlarly when It waa tiavsllag down an inclint. 

Or Tomlar'ls ot the opinion that Dlplodocus did 
not bold iU hand horUontally bnt that tho neck vas 
habitually curvad in tha form o( an 8 Holland also 
made this aaauraptlon and llkansd tha htad and nack 
of Dlplodocua to the bead and neck of an oetrleh Tho 
evidence tor thle aUitude ot the head to to be tound la 



VIg 1.— Taralert* eonec-ptlon of the tme potltlmi ef 
Dlptedoeaa, 



the pe< uliar ball-end-eocket emnnaetten of the neck ver- 
tebre It waa tha object of thla form ot articulation 
to anublH the nock to be extended to all aidea aa wall 
aa up and down 

It must not be anumed that Dr Tornler'a criticism 
of the mounting of Dlplodocua meets with general 
Fbiropesn approval Or FYlta Drevennann, curator 
ot Scnckenberglachee Museum Franktort-on-tbe-Meln. 
believes that there le room for two opinions. He 
polnta oat that Dr Tornler'a oenceptlon ot the poal- 
tlou of tha legs of Dlplodocoa Is baaed on Hay’s view 
If Amerlcaa atudenta and particularly Prof Oabom 
(under whose direction the Frankfort Dlplodocus was 
mounted) Hatcher Holland, and the Viennese Ahto 
regard tho preeent poattlon aa correct. It la not Ilkaly 
that Tomler to right It to Inconceivable that the 
palwoniolciglsts ot the American Museum of Natural 
History who have mounted Dlnoanura by the dosen, 
are Igiiorant of reptilian skeletons 

MnrcelUn Boole profeaeor of patazontolDgy at the 
Museum dHistoIra Naturalle, Faria, agraaa with Dre- 
vermann He too arguea that American autborltlea 
are fairly In accord on Dinosaur reconetrucUon and 
that the few dleagroMnento affect only minor details 
Inaamucb as Americans alone have had an oppor- 
tunity of finding Dlnosaura In any number, and there- 
fore have had tha beat opportnnlty ot etudylng them, 
their uplnlou muet be accepted aa autheritstlve. He 
quotes a P Hay, who does not agree with moat Amtr- 


Fnt ^Ohto dphtoi* 

^ aatottw^ ’nueoa^toton 
to a raptlla It mimt oravl to net aaeatoBiOr 
cotaottoB to depeadeat npea astanal O Md ittoi - jli 
a mstlar of fact thtra was mica a Hme la the htllafg 
et tha aarth whan reptllea were lofds ot wldatp-^tifft 
eat glMNato. They dominated tha water u leM^ ” 
Murg. Ptosloaann and MoasHara, they naaatol tte 
earth aa DIaoaaqra and aavlgatad tha air ad 
aaars. It praaaat rsptUas art limited to a drawttt# 
movwiimit that to by no mtans oonolnilTe iMat (M 
they alwaya oxmwlad. 


OoBan] C ^ H Naaon, ot atonohK mhiBlta lot' 
lowing report on tho Proneh togal dodalon oonoornlaff ' 
the namo ‘TAaitrausa'' as appliad to llqnaun 

The oomrt ot appaals at OreBoUa on Juno Mad TtB* ’ 
doradadoctolanla tha hmg-dlaenaMd cooa toralaff ttoo* 
the rimua involved In tha pohile mle and nae la Vtomoo 
et the tradednark ’TShartrenas” After tho oipatotoa 
In 1M3 of tha Carthusian manhs front thalr poam^ 
lA Orands Chartreuae, the making ot the weMaowa 
liqueur (the dtotHling of whlteh end the aro^aUe tftoatt 
rntaring Into Ito ooanpoattloa wore olatoMd td bo 
known) wae Intnnted on the part of tho itato rsoatvo^ 
to a promlnmit French distiller Tbs latter, aa asiihBt 
the oala by auction of the very valnoblo trade w o i to 
under whloh the liqueur waa nalveraolly known, made 
a writtan advaneo offer, on tho hasto of which tho hida 
were to begin at 1500,000 francs (fSStAOO) Thorw^ 
after came forward a second pnity and guarantoad tha 
receiver an auction offer of SOOOAOO franca (IPISAiM), 
but thla was finally reduced to S.000,000 fraaco 
OOO) 

This Bgraoment tho aacond party taltod to keep, ho 
withdrew the offer, and aa a eotiseqaaneo, at a Mroad 
sals to tho blghaat bidder the riffht to the trademark 
was sold to a eempany torwod by tha flrat party (or 
the aacrtllce aum of S02,000 franca (IMJSfl) Wbata- 
upon (he receiver brousht suit against the Bsoond 
party for breach of contract, and the Uttar, aftar a 
strongly contested trial waa condmaaed by the eivU 
roint of Orenobla to pay the former tor non-exaention 
ot contract 1,004 000 franon (intA4t) An appeal 
was taken from Utto Judgment, end attar another pr» 
tonged hearing end argomenta by eminent advocatea, 
the oourt baa not only aBmisd the faolt and raaponal- 
'blllty of tho oaoond party, hut htcreoaod tho damage 
Inlercota to be paid the reoetvor to >,4aB,OOe francs 
(M70,6S4) 

The use In tbU country ot the tradomark Chart- 
rruse waa decided by the two lower United Btataa 
courts against the Ohmrtroux menks and In (aver of 
Die new nwnch company An aiveal to, however, 


pending 

According to the lataot atotlgtleo, the total post hogp 
of Swodon would be capable ot producing 10,000 mU- 
liona of tons ot airdrlod peat, auttahlo tor fuel. This 
quantity, as compared with the present Import Of eoal, 
would be anOctont for a period ot lAOO yaam. Mora 
exact oxomlnatloao of the geological charactor ef the 
poet begs wiU soon be etarted by the Bwedtoh Oeo- 
logical Boctely 
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0«r modMn kttowledfa «nbnu!w mucli d«U 
ill Um Mtul ndtratvrr moTammt, lU data ot eom 
BdBoaaieit, dnimtloB, and tanninaUon, tlie tarmlnl 
Ot'tba Jonmajr. tha rout# tollowad, and tha mannor In 
%k|e& tbe traTVIlnB U partormad. Wa h^va aocnmulat 
fd * gnat raaaa of atatlatka concamlng tha time In 
fWU wban caitaln faatharad wanderan mar 
tia riaaanabir axpacted to appear at a glren point 
aleog Owlr route. We know that the method ot per 
ImmlBS tbeae Jonmera raHea much hot|rean ipacloe, 


■ and return, whether thar Sr almoet 
eoatinttoualr or hr ehort, lelaureir etagea, whether 
fUidkta are moatlr hr dar or night or both, the route 
,(oD0wad, aad whether thla la changed hr aarring 
weather or other oondltlona. We alao know that oor- 
taln opeolea perform their Sight to t 


mer homea along one route, and return to their oouth 
art winter homea hr a wldelj dllfereut oouraa It la 
well eetabllohed that ooma apeclea Sock and Sy almoat 
rttireir kr themaelvea, that othera are found widely 
onattered among Sooka of other apeclea, that In atlll 
other oaaea two or three apeclea may almoat certainly 
he found docked together, while In aome inotancea the 
Sight la perfbrmed more In an Indiridual and otrog 
gllng manner It la a fact well known to many gunnern 


wtkUiv'' to the wncdoifnl broadlsg grouada along 
Mig oongt of North OanUna, their numbern neem only 
to be li m i te d by the peraeontlon of the gunnern. The 
horthward Journey of the membera ot thla dlvlnlan 
It la true, la tor tha moot part extended well Into the 
Aretle or nub-Arette reglono, but thla la largely a mat 
ter of n e c eo il ty, to aecure aufflclent arena of eiiilable 
nature where they may breed In peace Where blrda 
ot thla divlalon are not harraaaed In late winter and 
npring by ahootlng It haa been found that they uften 
remain In conalderabla numbera lo breed, much fur 
ther oouth than tha uaually oacrlbed aoutham limit iif 
oummer reoldeuce 

On the other hand the migratory movement ot the 
oecond divlalon mentioned la one ot the moat extreme 
known Such blrda an the m)lden plover, black bellied 
plover, buSbreaated aandpiper, and othera ot their 
kind are startling examplee of the moat wonderful mi 
grallon Slghte. The golden plover breeding within 
the Arctic Circle often extends Its quartore as tar 
oouth as Patagonia. Ot neeeasity the breeding season 
bi short, but nearly six months Is spent In winter 
homea. About four months of the year Is spent In 
thuir spring and tall Journeys, which are sometlmeH 
as much as 3 000 miles In length In spring the> 
travel northward sio the Mississippi Valley but In 
fall they go south by the way ot tAbrodor and Niira 
Scotia from tha latter point launching out to sou and 
In favorable weather ottem making a trip of i 400 
miles to South America without a known atop *~Thcre 
seems good reason to believe that this avoiding of our 
coast haa increased In frequency since the shootliiK of 
the blrda by the barrriful so reduc^ed tholr nuinlMirs 
and endangered a loastwlse Journey overniiirh 

The black bellied plover breeds equally far north 
and cm this henitsphore winters In the West Indlen 
Braxil and Colombia The buff breasted sandpli>er 
summers aa far north as the Aretle coast nnd wlntc ra 
soutb of Uruguay and Peru Migratory movement In 
all aurh birds has been undoubtedly affected by chBiig 
ed coastal conditions and excessive ahootlng 

The third division represents birds that are piaetl 




The onprty’s nest to nhith the birds retnni jrear 
after year 


by birds In lliilr Joiirneylngs north aud suiilh, baa 
Icing Imn iiljandcuii <1 hr (lie nnilthnluKlst The ques- 
tion of fucjcl HU|i|il> <ml> (iffi rs partial solution Thla 
Is true of uthtr iintiillvu laiieiH advanced If seems 
probable that n nutnlKi of cuuses In a great variety 
Ilf rombtnatlon lonlrlbuti 

In the study of ni Ignition one fnci noeiiiH to 
uniillHtukllhlv iHinlillHlied uauirly the exiHtiuie of 
ixtiiiit that iimlilis lilrilH In flcsks or ludlvIdiiBlIy 
lierforip migratory Hlglita of gnat length and to 
turn with great precision to the breeding siiol of the 
previous year Thus we fliul birds Ihst tin nd grti- 
gurlously ns gulls ti rns hi runs iiiiil otliurs yoarly 
reluming to Ihi sume Island strip of Item h marsh 
or swamp In a iiiliin} and about tin siiim llmi each 

mori or hss Hiilltiiry In lliilr iieslint, hahlls nlurn In 
many liiKlaiires to lh> sami s|hiI year atti r viar I he 
bridge girder tin lu’am In Ihi row sin d or the iiinld 
Ing on lliH ponli pillar that has this jiar held a 
Iihmlies nisi will liu lo um liold RUih a nest next 
year It la nut i xii plliipul In null on tlm llmh of a 
\lllBgi shade Ini tin isiuplid nest of the Baltimore 
oriole the wealliernl IiihI years nifil and the baltired 
remalus of tin nest of two yiars ago A last years 
nist of Ihi vine Is orim a gisxl clue to Ihi Imme- 
diate wherealiouls of an Isiupled nesi Itniilns heata 
are nut Infnsiuently built op the remains of ihe diiml 
rile of the vear befon A hawks msl Is ofliu used 
for many m m-a In suciesslon und this Is ptKIi iilarly 


The MSt of the Florida gulllnnle bnllt ibr years In tl 


that the course and manner of oertalnspeclee of mlgrmb 
tag blrda h« been edtanged mgterlAy within recant 
ysgira, pOrhapa permanantly, and that temporary cbingaa 
I ^ ^ nfcartcter cenatantly occur, duo to eoaily ncor 
^ aiaad cansM. That clami ot birds whooe Ufa cycle la, 
tarIniM, beat known is natorally the one which iB> 
‘-oliidaa thoee clawed ea game blrde NoteMy, aa ra- 
iaiAi mtaPgUcil. theae Mrde All readily Into three 
. dWMeag' Uia water fowl, laolndlng dudu, gaaae, sad 


site) even after the manib haa become the center 
of a hustling dty section 

cally unaffoeted by migratory lustlnit Tho bob-whitn 
and raffed grouse aro permanunt residents where 
found, till adverse clrcumataneca force them to leave 
or extermination removes them from a locality 
The moat fundamental factor In nilgralluu the 
eanee remains praetlLally onknown so far as birds in 
general era concerned The formerly aflrlbuted causu 
and the one which stIU flgnrea largely In the pcqtular 
mind, and eeeklng of a comparatively equitable rllmalo 


till LBBC) wllh till. Dsh hawk or osprev whose uesls 
thus added to year by year iifli u Isnime very bulky 
wllh the uuili rpart or tuundatlun a rrunibllng mass ot 
age-deoaved luattir Woodpeckers who seldom use Ihe 
same neat tube often have two or luiin exi uviilliius 
In the HBiuo stub the ni sting luvllles of suiiesslve 

All this evidnnie of a rciurn of Individual blnis lo 
a given lis-allly U of lourac not Rbsolulely loniluslvu 
It Is seldom iHscsIblK to odduii siiih lonclushe evl 
clenee The reaaonubli conclusion bowucir iiiiihi bo 
that the weight Ilf eviilenrc Is In favor or tin ilieory 
ll'iiHhHiiiil fill ;sipi I('i I 
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na onruuiMiAnATCioon. 

riK upbtlulnio-diAplianoicoiM la u inatromant for 
('iHiiiinliig thr fundnn, or back of tUe hnniaa ejre. It 
b ihp Invention of Dr Carl Uertxell, of Berlin who 
(laliiiH thnt I bn Initrumout and Ita arrn aaorlea anpar- 
Mile anvlhlna that baa prevloualjr been In uaa. Briefly, 
tbe lualruuieiit conalita of an eighty candle-power 
elc<trlc lamp whlih the patient holda In bin moutta, 
08 fur back aa poaalble Thla highly lllumlnatea the 
rcllna of the eye rrotn the back, and tbe aurgeon look- 
ing at It rrotn tbe front, la able to.make a much more 
HitllafHi lory examination than waa poaalble by meana 
of n fleeted light and eye-mlrrora 

l)r rourac tha examination takea place In a totally 
dark room while the palleot weara a black maak over 
hla fare In ordtr to concentrate the effect of the 11 
Jiimlnatlon holen being cut In front of the eyai, 
through wblih the nurgeon makea bln obnerva- 
tlona 

Theae are the encntlal points connected with the 
ophthalino-dlaphanoBoope and Its working Thera are, 
however a few other detalla connectud with the In 
VLDtlnn whirh an of luirtlcular lolereaL Tbe lllunil 
natimi whbli Ih roniuutraled at one end of the tube 
le tin tliiiea mure powerful than that which li emitted 
by any oihur lamp provlouBly employed In nnrgery for 
rranimltted llgbl An we have aeen, the normal 
candle-power In eighty, and a moment i refloLtlon will 
convince the render that It aoiild be quite out of the 
queetlon to make use of an ordinary lamp of thla 
kind In the nionlh or Indeed In cloae contact with 
any part of the body bocause of the great heat which 
In generated Thla difficulty has Iwen nurmuunted by 
nioana of a i nulinnoiia Htreom of cold water which 
clrculatcn within the lamp In the complete equip- 
munli the water le ntured (n a glaea reservoir 
aupiKirted upon a lolumn, down the hollow 
of which the fluid iiaNien to a flexible tube _____ 
whlih rnrrlen the Hlrenm Into the lamp 
through which It driulaten A similar lube f 

carries away tbe waate water which In nitl- / r: 

matoly dial barged Into a veaael at tbe haae ' d 
of the apparatiiw 

A neceenary nnd moat Ingeuloua addition 
to the ophihalniodlaiihanuiicopa le the con- 
tact signal lamp which la fixed to the col 
umn boni>alh the rcw'rtolr, that la to aay 
about on a level with the eyes of Uie eur- U' .J 
guon when be la making an examination H 

of the patient L 

Thla lamp llghiH automatically Juat befon ^ 

all the waiir la dlnchargcd from the reaer 
voir, ao that no mailer how mm It abaorbed 
tbe inrgeon may become In hla examine 
lion he will Im at once apprlaod that the — 

raeervnir la elinoat empty by a sudden lllu . 

mlnstiun of tin darkened diambor Ho ran ’ 

then at onw switch off the « iirrent from the 
lamp, which now that the cooling stream 
has caaaed to flow would become beated and cause 
discomfort to his patient 

It should be added that tbe onlrr cover glosH of the 
spedal lamp la nadlly removable, so tbst It may be 
slerlltxed after each use Moreover every luirt of the 
lamp may be had In duplicate 

and as Ihcae are tierfw lly Inter 

changeable a broken nr faulty 
part may be at once replaced 
The whole apparatus boa been 
devised with the iitranat care 
and It la dalincd Chat even 
those who are unfamiliar with 
electrical appliances insy quick 
ly la conic ata iiatemcd to Ita iiae 

The oithtbiilmo-dlapbanuaeoiie 
was spedally Inveuled as sn aid 
to diagnosing dlaeases of the 
eye, but It baa pruvid of great 
service In examinations of the 
throat and nasal (silllna while 
it will probably proM of sirvlie 
to medlial adcnci In many 
other wayt Its ihtcf advanlane 
lies in the fact that an extreme 
ly powerful light niav la> ob- 
tained without heal radiation 

TBgrniS BITTMMB TO* 

MTUUTi 

In every direction the Indus- 
trial and acJenllflc worlds are 
endeavoring to miiunire the 
properties of substam i h An 
Instance or this tindeiic] waa 
given In the article on 1 eating 
for Hardncaa’ in the S<lF^Tn'l^ 

Atiniii for August 39lh 
1908 in the present article It 
la propOMd to give some ao- 
count of msoauremsnt efforu In ^ I 

a vsrr dlSsrsat fluid of activity 

Hm ghset asphalt pavsniMiU 



and sand It Is quite Important to have pretty exact band. Mi 
Information about this bitumlnoua cement In advance 6 centime 
of Its use In taring mixtures One reason for this Is deg. P, ai 
that tbe cemenU are by no mMU all allka And sec- It Is state 
end the requirements for this use and that vary great a coosliti 
ly Thus It comes about that it la a matter of non less than 
alderablo Importance to determine the rbaracterlstica la meant 


daw - 9^ ig io w{. 

ooBbiagddM at MUad awhalt ud iowo tMaiinw'' 
oil, H roMnuhs fslgdsnqt. It will noflO^hpwX^ 
tlwD, Hint tbs proflMtteg ai tlw osmont wfil 
the nlitiTS qnWtltles of the two tngrsdtentt, to l^lir 
nothing at the ohnnotwlttiM of the portlonlnr awluUi 
and oil noad. For prnetJenl parpoMo, then, U ts fennfl 
veir dsotrnble to know In advaneo wbethor the owM«t 
belv innda li going to be what is wanted. 

There are two prlnslpnl propertlso whoW daUnnl' 
nation Is aonght Theae are dnetOlty and vlaooaltT, 

In order to nieaenre the duoUUty, the toUowlnc 
method, dne to Mr A. W Dow, mey be employed’ A 
nedd of fonr pleoM le eonetfnoted. the plan view ct 
theae being shown In KIg ] These pieow atw set 
up on a breaa plate which fema the bottom. Tha aide 
parts are held In position by a clamp, aa shown in 
Pig. 8 The Interior portion ot the mold hi In tha 
form of a prism, 1 g 1 s B oentlmeten The eemaat; 
le now poured In, hot of conrae Whan cool enonght 
tha top Is smoothed off. When the temperature hag 
fallen to tbe point at which It la deatred to make the 
teat, the ebunp Is looaened, and the two elds |lleoae ee' 
(Fig 1) are removed We now have a prim at oe- 
THI OPHTSAUfO-BIABBAXOflOOn. meat held at tbe aides by clips— tbe end plaose of the 

mold By Inaertlng hooks In the eyes of thp cUpe, It 
Bn common in certain parta at the United States are Is easy to arrange matters so that these cUpe may ha 

composed of hn admixture of some asphaltic cement steadily drawn apart This may be acoompliehed by 

and sand It le quite Important to have pretty exact band. Mr Dow mentions the rates of eeparatloQ aa 

Information about this bitumlnoua cement In advance 6 eentimetera per minute for the temperature of TT 

of Its use In i«ving mlxturea One reeson for this Is deg. P , end of 1 centimeter per minnte for 10 deg. F, 
that the cemenU are by no mrans all alike. And sec- It Is stated that ‘ It le not safe for an asphalt having 

ond the requirements for this use end that very greet a consistency of 40 penetration at 77 deg F to poll 

ly Thus It cornel about that it la a matter of non leia than 80 centimeters at this temperature” What 

eldcrablo Importance to determine the rbaracterlstica ts meant by ‘a conilstency of 40 penetration” will 

bocoine clear In the eequel 
In order to measure the vleeoalty (con- 
slstency) of a cumeni, recouree la had to e 

device tor measnrlng the depth ot penetra- 

tlon eeconpllahed by e weighted needle la 
e given time Prof H C Bowen la said to 
have Invented tbe pioneer machine about 
twenty years ego Beveral devlcea have 
been developed since. The one which la 
, ,, probably moat In use at the praaent time 

was devised by Mr Dow But thU latter 
baa now been Improved upon by Mewn. 

^ y Rlrbardaon and Forreot. » 

(y In the Dow machine, a broad upright 

rieea at tbe rear of a base, ee shown In vnr- 
tlcal eoctlon In Pig A Tbe ipeolmen of 
■*“ asphaltic cement Is contained In a ema]! tin 
II jj box. L ImmMraed In water to a lultable re- 

cepiacle This last testa upon tbe ehelf D 
^ An aluminlom rod C le held by a clamp B, 

and g. how mold for sample prlem Pigs. S and 4 diow eld. ami A;!! 

fhoat new. of the Bow pmietro^ter. th^uA ?. hTd^ 

Dium rod by the screw 3 Attached to the 
ot samples la course of menutacture or an advance elumlnum rod <7 la the framework ffS, Fig 4, carry- 

of actual uBO In fact, since the asphaltic cement le log a weight W It will readily be seen now that by 

the controlling lactor In the mixture used In sheet locking the clamp B open, by means ot tbe button F, 

aephslt paving It Is very necessary to make tbis ee- the needle, weighted by the parte C, 8B, and W, may 

ineot with ]ust tbe properliea suited to the particular be brought Into contact with the upper enrtece of the 

specimen, end allowad to begin 

_ ^ penotratlnn 

There ere two remaining 
things tor which meebanlam 
must be errenged There must 
be some moans ot meaenrlng the ' 
time and the amount of pen*- 
tratlon. The former of theoa la 
quite a simple mattw A pen 
dnlum beating hal f leoonda is 
arranged at some eonveatent 
point ot attaobmont Tbo too- , 
and raqutiemant la aoomapltsh- 
ed aa follows in Flga. I and 
4, 0 ts a rack meshing with a 
pinion back of the dial X, and 
ooatroltlng the tndteator At 
the rear end ot tho eplndlo 
oarrylag the plalon la a dram. 

A rather thlefc thread la wonnd 
nbout this drnm, and weighted 
at lu lower end by the weight 
a This last U of Snoh smoant 
as Just to coonteybalanM tbs 
weight ot the net im the pin- 
Ion. Oonsaqiiently, If tbe lowet 
end ot the rack la brought Into 
contact with the alnmtnltua idd 
0, It wUI not oOntrllnite any tat- 
fluence to the penotratlon of tha ' 
needto. At the begtonlng o» tha 
teat, the loweir pan ot ua rplrilr- 
la bronght late oonUut wtthjfrv-t 
^ again ^^the aaa^lpi^ 

ha hmpNVtd psMtiauHtar. FMrfnIna and IMIcalals 

nmmifenQVtfw TATstang. 



if tha limpNTtd panatia j MS d ar. 


TMiM Bfenmtm TATatem. 
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luXKago 

that tiin ordinary trunk whou full la not , 
Uie oaal<«t IhlOK in iho world to handle 
Tin InviiUtur hue (irotlilpfl n eloali whwl , 
•nd a folding level handle which aervea ] 
the piirpoae of puahliig the wheeled 
trunk along He evidently waa not ion 
cerued much with the problem of the 
•inonni of apat e ronaumed by the whccia 
and the handle when folded within the 
trunk I 

The handle ahown for carrying parrelai 
naod In (arrlagea haa been (.mpUiyed In' 
Burupcan rallwaya The device eonalate 
alniply of two at rape and a real hoard 
wllh the whole oaall} detachable Straiie 
aerve the piiriioBe of binding the reat 
board and walking atlika and umbrollaa 
together 

A boat driven by windmllla to cer- 
tainly a uic I hnnkal i iirloalty Just why 
tbla luiupllcntiil arraugriiiont of bevel 
genre ronniillng the pnipeller ahafl with 
thi vertical windmill ahafl ahould to 
better than (onvna imnaicndH our linagi 


wbi re imtlcme waa III rewarded He haa 
contrived a flahtng pole with a awlnglng 
arm (nnjing n rlapiwr which la inado 
to ring u toll na scxni aa a flah bltea and 


of the reliim of tin wime IndlvMiiala 
8ome wonderful hiiinpinn recorda of the 
n'liirn of a e|usl> In a gl\in nuatlng 
alia are glim hi t|, im, Prof Alfred 
Newton A loiiiuKiii lull on Pniro pere- 
prfnai a <oaiiin|iolliiiti bird commonly 
known as the dm k lunik In ihla miintry 
had tta cyrk at niie imlni In h Inland for 
ItO yean Hint le to uny there waa at 
this aamo point in pli | neat of this 
■pectaa from 17 .t> to ik.7 ai Oxbrldgo 
tB one or the otiur of Un i an hen bottlea 
Illaeed for their use n imlr of blue tit- 


STILL GROWING 
Over 210,000 Circulation 

LESLIE’S WEEKLY is growing in drciJaiion. mfluence 
and advertismg value — growu^ (ait 

Over 200,000 people subscribe to or b«y LFSIJE’S 
WEIEXLY each wedc because they want an iflusttated newtpaper 
and cannot get anydung like it elsewhere. 

Advertiirn use LESUE’S WEEKLY because they n- 
cognize It as the only paper m its clau without a compeblor 
in a highly printable fidd. , 

Because in consequence they run less ridt of duplicate 
circulation than in the multitude of other publications which aade 
from name are all about alike. 

Because a big pubbeation hke LESUE’S WEEKLY 
filled with the finest photographs depicting every nnportant or 
nationally mteresting event makes the best possible history of 
the wodd’s progress and insures each weekly issue a longer hfe 
than roost monthly magazines ai]oy. 

Advertisers who buy space now at the rate of 75 cents t 
line will get the benefit of thu large and rapnily mcreasmg 
circulation which is absdutdy guaranteed. 
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B thbee new books just published by MUNN a CO. 

HANDY MAN’S WORKSHOP 
AND LABORATORY 

COMPILED AND EDITED BY 

A. RUSSELL BOND 

12010. 467 Page*. 370 Uliutratioiw. $2.00 Postpaid 
1^ VERY pndH rnechuK. %y|ielher amateur or BRIEF TABLE OF CONTENTS 
IH ptofeMmial, hai bea oanfronted many timet Chatasl— r«iii«iipawoftulio|>.-Buil<hi(ilM 
with weipected rtuatKmt callms for the eaer- *** 

ate of conwleraUe ngemisy Sonetaneagot •nawa ommyA. 

wu deddad to open a department B the Sae^c Amencan devoted to the Btereris 

of the 'Hu^rMan.* There waa an mmiediate retponte ham amateur and pro- jT**** 

itommal nwchmiia al orer the coiBtry who aent m thoumndt of wggetoooa. The Q weae 

b«t ef there have been pf^iared for uae B the ptetem book and a large poctMa W , , 

tfaeni bar never before been pnUahed. It may be regarded at the beat ooUectian of tqmcv lato, ■ahg — dwetc. 
idaaa by retovceful men. Not only amatam mechanict, but profetaonal men aa 
wal wfl bid B tint book htaidiedt of mgenioui tdeai. wiaUea or * kmkt,* at Aey 

are caled. The e lect nci an. the phynott and the chemnt have all fimmhed they taBitfawal toxunaty 

OMla of ideal. 

eheUotytic racufia, wnlai idcartiiky etc. 

SCIENTIFIC AMERICAN BOY “ 

AT SCHOOL 

By a. RUSSELL BOND 

12oio. 338 Paget. 314 Dluttntioni. $2 00 Poetpaid 

T he prewnt volume > a lequel to 'THE SOENTIHC AMERI- 
CAN BOY,* of which many tboutandt have been told, and a 
cootBuei the narrative and detcribet die eontruction of vanoui 
devKei and apparat u t wah particular reference to outdoor uie. The 
oanttmcboiu ore fuBy walua the powcrt of the avenge boy and the teit it 
wiaten to clearly that there can M no fadure d attentno la paid to detail 
The lilt of chaplen below giver an admaable eprtome of the content!. 

BRIEF TABLE OF CONTENTS 



Chi|iirf VII — Hwdy mui .bout llv homr - 
Deccntoocift gnd ornAmeaU, elmnral ftfrWu 
cookrt KtUm letngeridicm, m3k waKnut 

•ppgratui \iosie matlr vacuum cleaiMv how to 

^ ^neui« -Poritbk 
ouloiiMbile houM conteiluv ■ bimy uto ui 
atlomobje uto npun, • uu- mu unhip • 
Ownule type ahdB m ywhii. Koalen, Md 
boa > molor n . boU bicydo coutng ileiL 
mLoia lha iuo> e( ■ nfle. 
auf^X -Mallei toy ayn« .Khuie.. 
Monopluia, hapUae., u Mtuplene ktr Di- 




CI| 1 |*> I. liA e rlwi t luUi. wiA • pm, wth p 2-foal rule, oKmui 

Ch^tr D — BuUtM a dim. am betibu to madowe tad by ndectioa, plu 

Cbiiam III — Bom aidfai.— Tba mimicliHa Itbk imit yuM . Hiinucnoa ead Utwiney 
Jthttmt, ampmlX-Saumfo, ih. foka-M^ 1 

Omam IV— Tha efob foam aa the lake.— td^ ud meaida« iha eoundaw. a emam 
How to ebop dawa a hat, rn aimi rtan a pUt- at a tdmcapa, auUim a idaican 
forntm^TUaLbalAmaUkali^ Oiapm X-Smld^.ytl^^ 

Onplir V — A cbapimar aap iam, aad ibam cSkw mmiplinia lydna, aid 

CTupUr VI — TbaModam Oidm ol Aacam aaniptinw and dacine agiik, dm 
nS^ama-TIm pamivtiih, dm woih baadi, 
aa Egyphm Udn^ baw M, iwal^* omd Oiapln XI — The Howo mm biato— A plai 
dHB. ^ biahi. eooanidfoo of tfaa Howe maMi 

OmpatVIL-A paU-padila boat-A bon moThdlemap^ 
^S«ab|iaddto<bm.toabfoycb. Chiftai XlT-^ ima>a«|>b.-Cmameii< 

Ompta VUL— Smvqrwg dm Labe. — At uadm- of a mBpla mmoinlbH mrna b a r eaid 


Cbapto XIU A canal foek.--tiial»ed alrva. 
ima. comlrudM of a lock fei aiuU boalt. 
eaoenictioo oI a drawbndas. 
aupmr XJV-HmmiR ^ a caiaara.-Aa 
ekmnc ihutM. tha umbnUa bind, climben. 
waba water pbrnoentihy 
Cbapter XV — ^Tbe ||«dbeg aucbme 

pam bedt. foela t t coakan, Kelem ietii|enlaHi, 

$^I ^^^Thtuled beam. 

Cbaplm XVIIL-Saa dull ind cleptyibat.— 
Squam Itc^ ifial, ralKal dial wiMc dock 
Cb^ XlX.-Fab lal piapcUai -A aaw Irnia 
of propollar far imail b«n. 

Cbi^tec Kae pbolaviphy — Tnagan for 


ipranog Iba caana ihuaer idc p bane fc 

ChTaTXXJ-Wuar ktM tad naa-nt udia 
A raomrtble keel mdaig Wth a dn 
C3uplal XXII —A caOTaa.cuvaad woadaa a 
BOa. — Steam box (« laadiaa the riba. 
Oiaplat XXUI -11 m bayda M 
Ouatar XX1 V-Mi8X:.-Ab Eaypnaa m* 
Mamaal dat|bl.al haad Inckt. 
awplaf XXV -rha lid baaL-CammcIiaa 
a tauU doop, leaboard. 

Ouplaa }^-Wmar ipartc - I>a,to>>a 


B CONCRETE POHERY AND GARDEN TT”! 

FURNITURE » — 

By RALPH C DAVISON 

I6010. 196 Paget. 140 lUiutratioiu. $1.50 Postpaid U. 

HIS work tbould appeal tbongly to aU of thorn mlenated m oniainenlal con- TO PtEvtNI I 

I Crete aa the aUmor haa taken up and eiplaaied m deiad m a moit practical ta ejiAV 

^ the vanoua methoda of caitag concrete into anamenul ihapet. The ^ ^ Tj 

tdea of the thirteen chaplen of which the book la compoied w31 give a | 

general idea of the broad character of the wotL The lint two chaplen explain a || 

mott uuque and ongmal method of working pottery wiuch hat been dweloped by the Box po,, turning pla.<«tfr 

author. They are enuded 

L Malong Wne Fomit or Framet. II Covenog the Wue Fraroet and Model- 

Bg the CaoMBt Mortar Bto Form. Tha remaiuns eleven dupten are at foDowt 111 Platter Moidt lor Sanpie Forint. IV Flattir Mold, for Oiijcrt. Havmg 
Coved Oulbiet. V Combaationof Cubngand ModelBg — An Egyptian Vate. VI Clue Mokk VII Color^ Cenienli and MHhodt Uaed for Producing DcNgiu 
[ whh Stmn. VUL Selection of Agvegatea. IX Wooden Moidt — Omamental Flower Pott Modeled by Hand and Inlaid with Cnloied Tllr X Concrete Pedeault 
XL Conorato Benchat. XO. Concrete Fencer. XIL MHcdUneaua, mduding Tooh, Wateiproofing and Reuifotcing. The chapter on color work alone n worth many 
toner the coit of the book Basnnch u then ■ kde knovVn on dui iub)ecL and there w a large growing demand for ihii data of work The author hat taker for granted 
that ibn rendv knowi nadiBC whatever about the ffialenal and hai explaaed each ptogrcMive Sep m the vanout operaboni throughout m detail Thete directiont have 
hean awlw MP tod widi h^Sm and Ime Butmnont whidi are ao dear that no one can mwin Jentand them. 


SEND FOR ILLUSTRATED MUNN & COMPANY, Inc., PUBLISHERS SEND FOR ILLUSTRATFD 
prospectu s BROAD WAY, NEW YORK _ - prospectus 

-^Meun. & CO. Date 

$61 firpadway, Nsw YoiL 

^ Endmad pirnao [lor for which pleam rend me the followBg 


SefaBifie AMrima Bay at Scboel 
CtaaMi PoSmr md Cwbrn Faniwa, 













6, 1969. ' 


(ConOnM from ast) 
peMtiUed tato tb€ ■uMlmen Ai It U 
^^•Ired to uoertolB tbt* with cahsUar- 
ablo MCttnqr. « If iwe-W to masnlfj 
Om OlvIiMment at Uif rsok. This ia tbs 
oQpa o( thf plaioo fnfl iadlemtof Tba 
dinmloiif of tbew fiw ao amiiied that 
• tell of 01 nimntftw (saOOOlO Inch) 
»!U ■ 


Fuietntlop ft nuMt tampeniturM la 
permItUd loi* Juat Uto aeconda. At th« 
, i wgtmita g Um nadhif of the dial U 
' noted, and alao at Um clone. The dit 
tensoa wlU abow the amount of penetra- 
In tanna of tenth! of a millimeter 
But It the tent In made at the freealna 
point <a water or at a lower temperature, 
the pnnetraUon In allowed to continue 
for a lull minute. The weltfbt carried 
by the needle In not alwaya the name 
ICor temperaturea that do not rise abore 
t> deg. F, the weight U 100 grammea 
At 77 deg. F it la 100 grammea. For a 
'tcnuMratnre of 100 deg. F or hl|' 

the weight la reduced to 50 gram 

An the apparalua depending up«m 
naedlte welgha Juat 50 grammea apart 
from the weight IF, the reoulaite varl 
attong in load are readily made 
The oneetlon arlaea here bowefer, an 
to whether there ia any point of view 
from which the amounta of penetration 
at the vaiioua temperaturea may be re- 
garded aa comparable Thun Mr Dow 
givea the penelratlona of three different 

c cementa. A, B, and C. aa tol 


re'tRTBATioK ^tunBriiM 
Temperature. A B 

13 deg K 10 18 

77 deg F 56 47 

100 deg. F 150 110 

116 deg. F 360 220 120 

The amount of penetration of A 1 
deg F la 10, at 77 deg F It U 6S 
are the caaca comparable* Can w« 

with an Jiutleo tbat the vtatioalir It 

one caae ia timea tbat In the otherT 

The penetration of 55 waa arcompltabed 
with half the load and In one-twelfth the 

time. Offhand It would aeem tbat the 

number 56 abould be 14 timea aa great 

There are, bowerer, two other Influ- 

ence at work— one tending to make the 
number 10 top large the other tending 

to reduce it Falling bodlea— and aucb 

g body the penetrating needle le— do not 

hate a uniform relocity but becom 

celerated On the other hand, aa pol 

out by Mr B Whinery, the depth of 

penetration la not a meaaure of tho work 

done, the needle being In fact of a coni- 

cal form. The farther the ponotratlon, 
the greater the amount of material dla- 
placed. and the greater the frictional rtv 
alatance (due to adhesion) per unit of 
penetraUon However, It la conceivable 
that the form and material of these coun 
teraeting tactora might be eo adjuated aa 
to nullify each other 
With the diaturbancee arising from ac- 
eeleratton and from variation In resist- 
slice ^Im tp ated, there itlll remains tha 
apparently faulty method of varying tha 
veUihta and the time it would 
bMtar to maintain these taetore preetaely 
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tween needle and specimen liaa been b«- 
■iired The countorbalam Ing arrengc- 
uiul used In the Dow niMtaratuB is re- 
plactil b) (111 prcHsuro of a aprlug llie 
lualiilug reutiirea are rBsentlallv thi 
me the nJiHlinn of thi frammurk 
Alee wilgetlbR the mi-dle anti the 
string iiiiinli rbalanen would seem to bo 
steps Id aihnnee esim tally If Hu re- 
III \l(ld as gissl resulls 
word may In uddi d as to 
the results shown In the lalili of |H>ne- 
tratlons the lement A Is ngurdid as 
showing as great a variation us Is safe 
for iiatcmenl use A greater varlublllty 
lu vlwoslty at tin dllTerent l< ini>teaiuri 
would bo dllTIiull If not Imposslbli In 
prailliBl appllialloii It soft noiigli for 
32 diK It would hr too soft at lilgli t> in 
iieralures (' shows a slnadlmsH wlilih 
would lie vnluabli Ir II werr noi fur an 
Birompanylug bad quullly lia dm Hilly 

I at 77 dog h ) Is but 20 while A Is Jmi 

II Hhowj less variability In vIbcohIij than 
ban (’ Us dutllllly (at 

77 d< g F ) is 76 

Tht siiseeiitiblllly to iliange In bard 
mss ri'Siiltlug from apiilliHlIon of heal 
or lo agilng may hi asLirlaliied b> uill- 
l/lng thi pcDi ironiitir 

|■onBldcrallr>n of 
h have bun rceouiitiil that 
iliiiilllty and vlsioslt) urn 
pruiiliul iitlUiy 


the temperature However, the Dow 
chine has, apparently, proved Itselt of 
Brest value In actual ptactlcoi An Im 
proved machine hag recently been put 
tha market. In which the framework 
aipnngement supplying weight 

Heatte la tuUTely dtacavded, t 

placed by a tuba contglnlag tha weight 
and koldlng the needle ThU tube slides 
ill A guid»arm aupported by a aobatantlal 
upright The extra weight, as may be 
aeeg In the engraving. Is plaead low on 
the tabs, and ae will tend to daOeet It 
but Uttia, U si all The table carrying 
the «Mclman ia auppor^ by a 
an a n geaient This enal^ the ^ 
to ha brought lata emlact with dm nee- 
die gt aera phkltlaB. The mlfyor, geen at. 
bottom ol tho appafnina, ea o M og thg 
, oventor to — ' ^ * 



,*s.sssrsSi5tr.iL^i™ 


we.ee Thf> Frfitvlil Habwaj Hy«l< 

■KVJr.‘ 'tfKfritTT;»i i ;; i;:' 

ift • tunnel wbUHi «st<u0Bl«ru 


• "‘^ITiletal.Iss A rid I Bsdw. Tile imiiMI Hlslw ' 

- ssj*.r .‘4a i."s: i7w"n'r 

l whlrli .1.1 ulrweso If isnpnrTr mumsl 
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The Middle West Number wIB bo mort* Uwn Jwke the size of thei',;;,' 

S utar SatNTinC AMERICAN. It will be favishly illus rated , It will 
contained In a cokiied cover which stnkin^v depicU Chicago s grain.N.-r n 
lelevaton at work. Order from your newsdealer or from 

IMUNN a COMPANYs Inc,, 361 Broadway, New York City'v*5“ 
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IiOOM MAdRITIO BimUAEOia ABB TBE MtmiB 

In a bollotin recontly BoMihod by tho Ooologli^ 
Bum. Mr Ooorgo E Bolkor bifoobkaoly Htqalrai 
nbofbitr tbora lo not a hltborto nuMpaptod relation 
betwora mefnetla dlatorbaaoM aa «anU«ted by tba 
itimpaai naadla and petroleiun dmoatta. Any aneb 
atMapl moat nacMaarily ba baaad on aoma daOnita 
tboory of patrolaiiiB'a origla. AaeordldKIy Hr Balkar 
anmniarlaaa tba ewiditlon of knawladna with raferenoa 
to tba origin of paCrolattin and other Utumlnoua anb- 
alnnoaa. Tba noidt la thoroughly onaatMaetory 
flanio alia are nodoobtadly orguli- a^ ooom are be- 
yond goaotlen Inorganic. Tbo'orldmca abowa that 
neltbor rarlety can properly ba ragardod aa nnlm 
tportaat. Hr Balkar a rerlaw, howtTar, does not 
elocldatf the aourca of the principal dapoatu, tba 
grant patrolaum po^a Tbey ,mBy hava been doHved 
from, carbonaoaoua matter of eagatabla or anlnial 
origin, and they may bava been dorlTad from caaDidao 
of Iron or other meUla It la alio barely poaallda 
that tba hydroearbona axiat aa aiMb'bt^ nwaa of 
tba aorth 

In thinking oear thin alUatlon otcnrrod to him to 
Inquire wbattaar any relatlan coaid ba datactad batwaan 
tba bahaalor of the compaaa noadU and the dlaulbntloB 
of hydroearbona. Not aary^anneb could ba Okpaotad 
from a aomparlaon of thaaa pbanomana. ter magnadta 
•aarta an aUractlon on tbo needle whathar thiq ofa 
orcura In aolld tnaaaaa or la diaaamlnatod In nomalao 
reckn. and again, many If not all aokanto rpslib poo-^ 
oaaa poUiity no that rapnlnlonn are WyeW na waU 
aa attrai-tlonn. Bean If the Iren eorbldo tboory of 
genaala ware hnown lo ba corraet, and melitalaaly eor- 
f|act, no ona wouU think of mfUtalnlng that all bodUa 
of magnetite hara h connection, boaroaor renaata, with 
the octurranca of pafrelaiim Hanoa any Indloatloag 
of Iron carbldea and aaaoolatad patmlaoiB which the 
compaaa might be supposed U aBerd wohid ba obacorad 
by the local attraction of ladapandant wanaaa of mdg 
natitn Barth enrranta are also to aomo eitant Meal 
and thus produce Irregolarttlaa In dacllantlon. 

Neyarthelaas, Irragularltlea of tba oorran of oqnal 
declination on Banara map of tht magnatla dacUnn- 
tlcn In the UnMad BUtea. are atrongly marked In tbo 
prlnilpal oil regions Whan this map la comparad 
with one prepared by Mr David T Day abowlng la 
detail the known hydrocarbon deposits of tba Cnltad 
StatM the coincidences recognlaod baropia mere atrlk- 
Ing and other agreements become evident 

The most marked nRreemenl la found throughout 
the great Appalu Man oil Held which la tba area of 
greatest variation In dnilnatlon In Cnllfomln. alao, 
strong deflet Ilona of iliu tsogonal Unas arcoanany tba 
chain of hjdroiHrlain deromta Irt the Interlol- of 
the country ilie (oim Idcnoes ara leas marked, but tbey 
are very noticiable 

There are other a>atcniatlc Irrcgularltlas. WHnMas 
In the laogonlc topugraphy which can nof be connected 
Onb Hi^h wrlAhle rung dowd the AttkaUe 
Vobwagd Coptalng tba New Jaraay naU'oa Iran as valT 
dnUtO^-'daposIts of Biatnatlte. AnbUtt^ liab Miay 
ttjigg, and la tfomm duy to ^ gra^ 

'^ndOb^ ahart of the naggMlp^^cHBatlqg' Igi 
A’dii^Olthfe Mda b( tba CapcIiaaDi bag yet hoah pro- 
lb' that g^ nmphatbr-dbgdfy 


No onodoabta tba vast todoafniid Impartabbo op wall 
ga tba im gooiogloal InlorOst of tbo pofrDtam «qd» 
thm. Ao tlmo e|o|ioeo |t wlR gyow moro abd mom 
Important, tor tbo plncb of dwlBUHog epoT m oo PB iOo 
wUl probobly oCaet ohlMma ff tbooo olmOdir bom. 
In tbo tntortot both of tbo dovoIotittOBt abd ^ oa» 
servatlen of oar natural raaonrcaat all tba mbana at 
tba enmmaad of setanoa should be brqngbt f» bagr og 
this myatarloua anbiaot A gaologfat and a ebamtat 
each Of Uio bigbeat ordtr should ba c«o^ In tba 
long and dUBonlt InvaatIgatlana naadad to otaddOto' tba 
genaala of patralaom. Tba Initial ozpanaa wopld ba 
conalderabla, but the ultimata aeonomy would ba am 


TSI nVTB VAXBlUItT OVB RAOB AV* nEgeBB 
lOAOB T«n FBOH nw TSU TO ATIAETA. 

It la aaldom that tbo public boa aa OHiortnnlty to 
wltaeaa noublo spaed and rdlabiUty aontaau contain- 
poimneodidy, but sneb was tba egaa tMs year whan tba 
tandarbUt cup rnoa waa nw on Iam Island on Oc- 
togar loth, wblla the reUabiltty tour promoted by tba 
NOW Tork^Harald and the Atlnata. Joumnl waa also 
being oonductad 

Although thb moo has loat moeb of Its fonaar 
glamor threngta the anbatltucton of bigbiiawarad atock 
cbaaala tor the huge moara that uaag tn eempato, U 
navartbataas gives a good Idan of tha apaad and aadur 
ance qualities of the maeblaea that am being regularly 
prodnead tor the maihat. 

Tha dtth samiai moa waa rag ovar a t8d44il|a 
coursa, which iBeladpd top oamaat motor parkway up- 
on Lang lalgad, tad eoaalattd of Mlapa (rSM aallao) 
Tfcara warn IS aompejlton, while tba tour otoek can 
that took iagm ia tbi M^bootlry HUlo Trophy ram sad 
tha aln la Wraoe tor tbo Maga^oqua Tiitpby, both 
of which woro ran alianWaaowiily, Iwida a total of IS 
aucUaas tbft mra tmvdhig amaad tba oooraa at tba 
sUrt Tbs tiro aaowdanr mesa warp 1B»S and tSS.i 
mlliit Ig length rmp gijtlvaly. and warn lor earn of amat- 
ter borawpowar and lighter bqlld 

The vaadarbllt race was woa by tb* SO-bormpowar 
Acylladar Aim cat driven by H r Orant Tba time 
waa 4 tumro, IB mlautea, and 41 aecaada. Tba avaragt 
apOed mhldUtoed Waa O&TT uilM da tMmr, aa agsMOt 
S4 31 made by Robsrtaoa laat yeor on a batter ooursa 
with a llO-boraaqmwer Looomoblla Ourlog tha last 
fwnr nraada ati svaraga of omr 70 MSas aa honr was 
mahtlalaai, tbq laat ona batog'bovwod la 10 SI at tba 
rate of Til muos as boor This maobtaa— aa Im- 
ptomd Aaterteah modal of a woH-fcaowa rraach enr^ 
hM alwaya dons wall la all ooBtsats la wbinb R baa 
bedn'Dlitared, and R waa not nt mu sarpristiig that 
It ahonil win AmOrlCa’a premier nelag evmat. 

Tha only other car to flnisb waa Parkar^ Flat, which 
avoraged <1 W miles an boor bnly two otbar cniw^ 
an (dd Hercadaa and the two-cyola AHaa 'ware running 
nt the end. This la said to have barnS dos to tha naa 
of the motor pnffeway aa mors than half tha oouras, 
whieb Was only balf tbo length of thaw nsod In pra- 
itona yann. Tha camant durlbca of this read, bag 
tiigbt andolattois that make It a vary tavam teat of 
both Urw and meehtnlam. Two ehn brohia tMr ■toe^ 
big kaufUas. 'Toaf^hgd eracksd aylindan, and thna 
austatnod h hnikan anDkahatt, a brokan rmr asle, aad 
a damagai radiator, raapa ct ively 

Tha in JmOa raw Wda a waikinw «tr Harroun on 
a HarmOB. M thathfw othor oan in tbo ram tootmaay 
mtaratao moUlBg npalra. and oBa- Of thaat <gUhdrOw 
whan tba raw wag haU deao, Tha avaraga Opaad of 
tba wtentr waa IBId mUoa aq.bnur ’ 

Tha tM 4-mda ra«a Waa woa by a Obatmara-Dftrolt 
SO-horaarpowar atr In B bom t miBbteg, BSI/K bar- 
'ends at an nvwrtgo apbad d( SM aodimah bohr -‘Two 
MagwOHmaoklnag wqco ssapnd bn« tidli wtthon.alpt^ 
ngo of tilt «bd W. mapaatmdy,, wbOa a 
poimr^ W^ abwiadfaiiraplaww^ 

Tbordllabim^lMirwbWiwagBrbmotadAril^pwr- 
pow (EvraadlbElM good reads ^ooiftor Iw^dMnnilHI 
fumart or Um ioMbim oonw ddi wi l Nn i H iia i ottliBv 
valM tod «i(N!baiiaaa' of tba abtddWi<o,^y» »1 > W r > 
winra fitod-lflondf idR«(iu togolMtlit^ 

lag tf (Mobw of' c 

tarytag kibda pf 'tolphtiT' naaMW „ 


bobdM^Wrafaatok 

bam^B qottolB aOmbiaflilg 

It" la Md<$iMbly fm tbu awoont 

meUlIa MHPiliiMiflna 

Attba BtibatliMttbamoaanui to'bg|^*Of|it!|p^M 
that tbaaa bamragaa act aa aide tp ttOi; idl ga M b | yi"iijj|i 
tto tod «matm that tha tilmlpIdB OdubfiNt; 
cocoa arp- togis babatanoaa. Thito 
Wdy habPBib harmful evaft totoOng a;»t to|»b*, |toi 
aoaiC rto illtoraanw aad&f^ hBgo1|wa:>Btoilr^ 
and BuHaUa aidwtltwtoa, which tondd pojmito^# 
vantaaag aad Ptoatag pnagantwof (tot'dWbto 
bold Umagaa, but tm tow tba pfritonmm r a to g to' 
vats wbiSb thqaa,)atto 'si- 

Wo taukt todf to iqmok inaaaaw «d tlaaM^ 
ordtoaty eottaa for onr 4«toly qf a «wto4d 
(too toto Altobi^ -Ow atoh SWoaMk f|a 
which to upon Ote maakat. eoiulato and to b 

ary tmatolant of to* M«to *to|*r-^ 

ttoqna to fc oawad- itoay-amwitoto)toi*M^ttolto' 
tlon «d aetoitoatonili Badtoa«adhto.oafi^to«|tota» 
vactod with- n Totolito tolTant, snah no 
cUomtom, patodquaA 4gtovrdt& ■ tW toatowk ad 
OM tok to tod amuidal attar toa aitiBtotoi to agjpii 
hr traatmant wtto hlgbp r amo r a wtoBtodrto wanad!: 

A aaw paaoaan tevaatad hy Tied. lHtoontointoy.,mlto 
haa atohloaod bta paUatatofaawaadrtoBdd togmaUtoji 
imblto.pratorto. MwiMa la trtatlag tlto boga* With oto 
aad anmaamatoly Wtttt gtototo or gtoocrina. 

Tha tomntar has toral that wMa to toaolbtoyr Wi 

alt at aadtaanr iwaaa tomilaiWtafai tot to laaMto^ tototo* 

iuhatoO IWrthdrmorgoaMhtoHagto.whltotoBdto 
eat la oaOaa atda by aldo with tna oattsM. Whfla prao- 
ttoally laaolttbto to athar, baaaMa. and totoaMMm to 
laadUy aoloUa la dlyatrtoa andawtona. 

Tba aaw proaaaa aaopadtodiy oanatoto to iNilMg too 
aottaa with Catty otoi (gtraaridw) at tato p a tota raa had 
praaa am a at which tha glywtWaa am ant daatototoa d - 

U adH^ aaltahto manaar, a. to tamtrlfagai aottoa 
Tha oil may hafraag troaa enflsta sithar tojIpBtohl- 
lowlartt to cool, whan tha alkaloid to »ia«{&l#. nr 
to aattastingwltoaBoluhtosotvaat Anarthtotnat* 
nmat tha ooBw still aontatos a amall pmoorttaa of eaf- 
fela, namatyt that wbleh to-praaaat '■beaad'* to thofonh 
of ta na ato. TKto mb ba aUmhwted to tmatownt wtttt 
glyoartea or aeatona op both. If praforrad thto atop 
ma ba mrrtod out bofOm tba traatmant with hot ad. 
Tha tsmpamtum to thto latter thauld net txaaad $¥> 
deg. C., for deoompoatUon of tha ^yoerldea mwt at all 
ovcntt be avoided. 

In plaw of the gtooeddw (eflgl tttoa boea found 
that quite a large aumtow bf eOar aitoglweia aan to 
reed. One condttloB Wddoh thto toast naUsfy Ig tWt 
tLay ttouMbe ItqnUataay tMtbltoddfcO. Among 
eubsteaeao may be mentioned fto ^tobtlg hydrn- 
corboBa,^a4idtbowof thaatoauntoig^ DtoedaHtot 
llvee of (he totter, oepeellfly oM^eUakjtto. 

anbatltntlM ptodboto, fonh^thf htlhnr nHwtotA 
otbam, aad aatefa, auob dtoojtoli gmyl ato^< 

and ettol aeatota. But ad^ of thwa- a n toto ataa Ig 
quite na wtol adagtad at tha g^toorUtoa for,tha agtrw 
tfoa al th* onSMa, M thsy Itoton itofitoatoWnf tba 
oeawiota altodatltoa nttandad wito Jn^ 

dtttovUy “ ' / - ' " ' ' 

Tto trMtaasht wtth tof downat to>T"tottniDttton|S^ 
ftto. hto alto ctotafo matotto inhattoiioaa. AaiMto' 
apU^ Idto *• Mtoto tto OoUtotrllritogtoMf.' 
oaaa of ito tote oWdttfoawnfolatogHito^ m/nn^iktf 
pmooaa oatoba tha hw of wytato of thd 
widoh laqtoto to ttomOMfottonttoin-td du Mto> 'W < 
mawHa pi Uto-tatolpton-to ogttwtelfo'dMi^IMt > 




MSal/GH^wr'. , 

» *Ni« <4 wInriM toWiHvh tU- 
jUto Uwimr *« Mi tn BlbtrU vUeh wfll en^U 

'-■ ttA aUtaiSBoat pBrti at tlw (iikBlrc, ThcM 

A*. IBmtiMt •!» ta b« t»nn MMSosti to opmto erar » n- 
^ et i t&ja«a»Bd Bllas. 

nttMtod from time to Ubm Uutt tko atr 
‘ - mbinv MtaM be readered laae obaestoue by 


b malett th# Aumaa «7i rf ^ ndte eweenkm of oxyien elreedy In the mb- 
o«W« y^cdit ^ of onotte would not eotve the dim- 

Heeded li e tredi eupply of ennan to 
t^id the sUuM of that oauumed by tba peeawnata and 

, - “ dtexlda. A. reoant editorial In 

the riM doiia ht the eeri flw SleetnKriiaiiUeal and Hetalionleal Diduetry oalle 
^ attentWi to the eyatam of Dr a You IhMmer. who a 

tew yaaib an pnvoaed the nee of tuned eodlum pares- 
Me. Vatar added to tUa ebemtoel would eauea the 
IMOdiietloe of eodlum hydroilde and wooM llbarau 
osygan The aadlum hydroxide would than ebaorh the 
carbon dioxide of the air and thni In addition to fur- 
njahtef a fren aubpir of oxyaaa it would parity the 
air aa writ 

•taaage aa It may aaem to the uninitiated, the coat of 
oparattni an alectrlo oar dapenda to a large extant on 
wfthibe taiidtngotthaaunardateain. ^ The aaonomlcal » 


Alrit ft la Mir tmonad to bofU a dapffcate 
Haa^Md ayeathadhr to pbrtha wbide of 
%riMcliaaoaad. 

- _ 

Iriu IK ftoMuMC 111 YTUoAthd Great Wdatem^atlwar ^ ^ v .. 

haa M Oh a n^nadal train to *■ w««* “* »«»w" Baoh npHaar 

iSod hbhi -»■***■*> ramafhnMe On a le- ^ ** ***• brakao maane a waata of power Bacantly 

^ err JjySgTf ^ «,,» an apparatu. he. bean daria-t for heaping a r«»rd Of 

tMhMM^^*toMWwa,d" fhn thaperiodiofooaatlngofiUtterantcaTa Tba derioe la 

Sl^ tba air brahm and oparatea only whan both the con- 

m WOT laiauiaa, « ai.a i»»a par appatatui and the bmkaa are In the • off* poel 

^ . . ^ tl^ The raoord la mada on a paper rlhbon driven by a 

etedc. TUa raoord makea It poaalbla to Judge of the 
ralatlva economy of dilterant motormen operating on 
the MM Una mid encouragea them to let the oare 
eoaat whonerer it la poaafble lo do ao without tailing 
behind their cehadule 
Om of the n 


bM, fried by the OhiMfd Bntlwdya Oompnny for the 
..'^OirM ventnatlon of ttraat egn. A double coUIng lo 
fihd wUh a nnmbor of o|wnlaga Hko thoao of a hot- 


UtO out through the door near the atdea of t] 


1 adrantagaa of eleotrUflng a rall- 


^ air farnttfla pMring through eleetrlo “*• that Instead of haring a 

HUtara upder tha seata befora enterinh the taterlor portable power planta repreeonted by 


^.the ear. 

\A?inhnibrtili pUoa of worit was dona by M ia mi . 
' DgrM iMlg 4 Son «f Uvaipooi In the fltilng of a 
hew Ugh praaenna oyltnder of Improred deelgn to th# 
MlhUiar ‘War’' of How Eaaland The 


the loeomoUreo, all the dtSerant powor unKa i 
twooght together in ana eentrul station and thus eon- 
ildarablo eoonomy la poealbte. If tor no other reaaon 
beoauM a aaparata r a c e t va power la not required for 
aaoh train. Tha eame argument appilea to the eeo 
tralUIng of centnl power elatlone. Inetead of hay 


- ^ * trade. It waa dealrad If paealble dlflerent oonceni manufacture their own elec- 

tbet-the ehange ehoidd be mede In the time required t^olty the power could ell be generated In one large 
. at Urarpooli and although It madoo BeoenUy the New Torit Bdteon Oompeny bee 
If and fltttac of all aaaUlarf ollmd to farntoh pow«r for tlie Broadwar’l^logton 
d la dvo and im»half woritlng Mbway The Bdlaon Company pointe to tha 


taet that It la well equipped lo fomlih the power re- 
toataree of the work on the AiAo- OUrM aod hha aa adoquato ramirve to meet U1 de- 


Qgpof the 

kHd riMfyoIr la the CatdktUs le the um of apoolU 
Menm rollora for "puMUag’’ th* earth dlU oh either 
bhf»er the < ' ■ - 


Bepiylag to the papular demand that the lUlnots 

, ^ .. . • of the dike*. Over Oentral RUIroad ehould electrify lu termlnU tu Cbl- 

^ m Ufl en o«4|(l ygMie of earth moat be W**d hi PraeMent Mew»if » points out the teot that eleo- 

ftwaa- trie traction le etui in the akperimeaul stage and that 
..... . - M yet la known of the use of electricity tor 

handUng frolght The llUnots OentrU la obliged 
~ to latarchanga trains and cars with other roode and 
ooanIderBble Inoonvanjaneo would be oMaBhmnd by 
^tha nao of eleotrie tnation In Its freight yards. He 
also auggaelo ibat tha smoko nnheeare could be alinila 
ptod by Other moans, and antU a eomprebanslTa plan 
haa bemi developed bm eloctrifylDg aU the raOroads 

. , . , . . IbU entar ouo^ it would be Impracticable for the 

.Wa mill^ «f dMittdUlag tramway auborifldg U ds IHWoto OaitrU to make a chaaga in the power It uses. 
'AHMr.ddfk adtvdMjdqr aaklag aeonUaiWMa Boisa Tha tallaoad le maUng expartmenu wHh oars operated 


tili a dam add <sot high Ig madaa add fonr milea hHig, 
«b M work of the ri^ 1* caMUerahla; Thor have 
d^rfiisMad fT|^ mM> wn4 onaMUata oh thd rear 
00 aa th thbrhbdh^ knead thh moist outt. aad 
e|«| ,dhvwa the vrWk dene hr thirty mom a dOoea 
tfdUA^ a i hbi o Wd T . oM to gnaraatood pgritmt 


mwii «tobd#e u eortPth'.hmtt, a# to l... 
Mb ^ Motor nptttoh**! Mr Mahtormah 
ma^ Um mrMmm wa* uadar^ noOaidefr a Hhu . mu 
tmaeoaif p uM w H id «* 


is loaUng the use of coke in- 

. k matter of laot, the rallroada 

«f OManso ooatribute coir a smaU poithm of tha 
the eliy Sowet^, the City Ooun- 


toLtsmi W ' <WM*tod Hpim ^ Whree wUle a cantrU wl 
rMMr. dtotil- 10hrffhh.btoMhf hghmm.' The Haad la aupported 

^ «jjii dllMfpfb^ «» gt^ d huM p tol KUtoh Ur marnm of a sort of parall 

^ ^ - - - - 


diSarididSfa wtGi a vlaw to producing a type partlcn- 
to^ a^dted to the raqul^ements of their own tne- 


Of dboito to the truier hepd and Ito eeaneetlop 0 
A tkaaa- w ha system to naod, r 



4tommea%'Gmfh'«aiatti . 
thd'thaf'i^tlto dPh Tim bead a 


iMwof bra pUr of aho*o wUeh ride 
wiM are M ariMimd tlmt 
inch aystam at a mihl#pm 

SLVX 

hi^w^ 





faaa On m end oa announoad hetare the AeadmOr Of 
Sotoacae on Ootober tttk Um dovaiapmont of a MW 
mothqd of photographing haolIH by tha oemUned use 
of an UHraorieroecope and a otaeinatMUPh. 

AJIav e n e mtoh ig the documeUts p i eee n ted for ooa- 
etdaratlon by Lteutenant^^immander Feary, the Na- 
UonU OeograpUeal Society baa reached the deolriaa 
that he reached the North Pole, end hae decided to 
award him a gold medal for bis exploit 

A eeblegMm has bfca reoelvad at Harvard Obaerv- 
tory from Kiel atatlag that Winnecka’a comet waa ob- 
aerved by Pons of taptate, Oct n d 5040 Or M T, 
In R. A. 17 h 11 min 51 6 sec Dec. — >7 deg 1* mU 
45 lec The eentet la risible In a email telescope 

Fret Itetehniked^ as our readers well hnow. advo- 
cates the drinking ol much feriUenUHl milk to check 
the Intestinal putrefaction of food end thua prolong 
life In furtherance of Me end bonbons have been pre- 
pared consisting of a lacUcacId product lurrounded 
by amweetened chocolate coating The sugar of the 
(oatina aesiite in lactic-acid fermentation. 

An ellor Which may hate a conelderable valna for 
steel pruceeaes la now manufactured in the electrle 
fumaca In France. Thle le the maniajioolllclde of 
aluminium torined of manganese elllcon, end aloml 
nlum, oontalnlDg generally from I to 5 per cent of Iron 
end 0 35 per cent or less of carbon Sulphur and pbee- 
phorua arc practically abeent The new alloy has 
been found to answer very well as a de-oxidixing agent 
In steel making During the reflnlng It la tranaformad 
to silicate of manganme and aluminium, giving a very 
tuelble slag which la easily separated from the melted 
metal It Is clsimpd that the steels which are obtained 
by the process are very homngvnaoua and are free from 
porosity The proportion of the now alloy la shout as 
follows Mangancee, 75 per nmt, elllcon, 37 per cent, 
and aluminium 18 per cent In the steel proceea. 10* 
puts of alloy comblno with 71 parte of oxyien to give 
171 parts of slag 

The 11,000,000 given by John D Rockefeller will go 
a long way toward eradicating the ' hookworm " The 
worm wee IdontlOed In IMS by Dr Charlee Warden 
Stllee of the Rockefeller oommimlon Soil pollution 
D reeponilbls tor the existence end spread of the wOm 
It can be eliminated from the human body by a slin- 
plo treatment of thymol and Rpeom ealta the patient 
In moat cases bei"» en»«i in several days Pronounced 
anwmla Is the chief symptom of pereone eflicted with 
the bookworm dlsoase, accompanied by emaciation end 
great physical weakness taslneee, mental lassltnde, 
and stupidity are other symptoms. UnclnarlsaU Is the 
technical name for the disease Hookworm diaesae 
waa probably known lo the Elgyptlana near 5 000 yrars 
ego, but Its oanae was not understood until about the 
middle of the nineteenth century The bookworm hi 
about half aa Inch long It Urea In the small Intes- 
tine. 


Ones It was poesible to bay radlnm at 52 a mllll 
aramme. now the market price Is 100 a milligramme, 
cqnel to 52.500 000 an onnee. This was one of the 
striking statementa In a very Interesting speech deilv 
ered by Blr William Rameay at the fonndeltou stone 
laying ceremony of a new radium factory la Lime- 
honae, aa eastern suburb of London The British Ra- 
dium Oorporntlon, which Is going to extract radium 
from pitchblende found In the Tiwawlth mlnA Oorn>> 
wall. Is bellevsd to be the first company in the world 
1(1 attempt the production of the precious mineral on 
a commercial basis It la one of the remenoea of acl- 
ence that the material In the old days was regarded 
by the Cornish mlnen ss a nuiaonen, for It prevented 
them from obtaining copper from smelting kor a 
long tliua It was ent on the dumps or left unde^ 
ground. Today the eompwatlve value of crude pitch 
blends ore Is far In excess of the gold quarts of Johan 
nesburg or the blue earth of the diamond mines. 

The ewamp potato (Soloaam On*»erion«) which 
grows wild In Uruguay has lately been cultivated In 
France, where It has prodneed a variety with violet 
tnbers. Tha new variety Is charanterlxed by extraor 
dInary productiveness, realotanM to dlaaose and front 
and the produrtlon of large aerial tubera In the axils 
of tba leaf stalks German potato growers, however, 
find tha new variety so similar to the hmg-known v»rl 
sty ‘‘Paulasn'i Blue Giant" that they are Inclined to 
think that the Utter hoa. InnooenUy or designedly 
beea exploited la Praiwe og a novelty Tha same opln 
Ion Is hsid by a prenineat Bhkgltsh potato grower 
Tba two sorts bava also basn oulUvatad aide by side 
at ths axperimsat atattoa of a thradlsh society for (he 
lapravaiaeBt of moora, wher* thay appeared to be 
14intto*l In fultoge, fidwar*. *h4 tnbsn The swamp 
potato, howover, piov*d to# pnadoeUv* than the old 

(HiBts tftit lit ipat t MtphMiitd p«cuU 

, #0% antlpMby to Urn* oat pnfarence (or marshy 
Aa, squM not ha datsotsft,. Upittor nsuUs were ob 
talnaif on an osperlmontat i ^ Mtatlon In anesto. 
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three mllee oS the oaMt of Mailhift betwe 
Bfu at a depth of about IBO feM the wreck of a 
veaMl eono 100 fbet long and SO feet beam The 
cargo of the ennken veeael craaleted of tixtr oolumna 
of white marble airaaged In ala rowe the oolumie 
being topped with Oorlntblaa or lonl>. eaplula and 
otherwiee palnataklngly and artletirallr carred 
hurthermoie there ware aererml etatuea. 

M A Merlin Olreitor of Autiquitlea of TnnU baa 
advanced the theorr that the veeael waa an ancient 
gallejr whlrh bad left Qreece bound probably for Italy 
rontrary win la had driven It on the roaat of Tunia 
where It tout dared at a time which may be approxl 
mately pla ed at about the beginning of the Ohrlatlaa 
era 

The rellra which have been broight to the airface 
from tbia anrlent wrecked ahip are undoufatrdly at 
Creek origli Beveral totmra etatuea have been rw 
covered One of them a flgiro of Proa la thought to 
be a replica of the Proa of Pnucttelea There la alao 
a Hernee of Dlonyaua fragmenta of candelabra and 
of beda alao a atatuetta about 14 Incbea hl^ which 
migi t I ave aarved aa a lamp for the bead la hollowed 
out to form an oil well 

Tha marble rellra are more numeroua then thoae of 
bronae They comprlie capitala of varlona decorative 
daatgna drinking rupa ambelllahad with Bacchic baa- 
rallaffe which remind one of the celebrated Borgheae 
vaea of tha Ltouvra atatuettea buata and the Ilka 
One oolumn which waa brought anhore meaaoraa 18 
feat In height, and nearly I feet In diameter at tie 
haaa 

It may bn atated ttat thia arllatlc ireaaure trove of 
the aea waa recovered at the aapenae of the Tnnlalan 
and French governmenu the Acaddmla dee Inacrlp- 
tlona et Bellaa Leltrea and aeveral wealthy gentlemen 
The French navy aaalated In bringing tha material to 
the aurtaoa Tha divera employed were Qreaka who 


had foraaken their calling of aponi» fUhIng to devote 
themaalvaa to tha more artlatle voeatloo of dahlng fOr 
etatuea AU tha objeoU which have been recovered 
wUl avantiially find a plaod la the Baido Muaeum at 


It c 


A mra Air Imer 


a money to purity anything Whether It be 
the Panama Zone that moat be made habttabla or a 
political altuatlon which requirea a honaaoleanlng all 
of theaa worthy anterprlaea raqnira oonalderable ox 
pendlture and there will alwaya be found aeme who 
proteat &van our worthy pura food law came In for 
Ita ahara of complaint and now wo laam that the 
New York labor law requiring a anpply of treah air 
for the employaea of worhahopa and Cactorlea la being 
aubjacted to aoma ciltlciam 
The law reada aa followa 

The owner agent or leaaaa of a taotoiy ahaU pro- 
vide In ea< h work room thereof proper and aaOclant 
maana of vanlltatlon and ahall maintain proper and 
aufll lent ventilation If exceaalve heat be created or 
If ateam gaaca vapora duat or othar Impnrltlee that 
may be Injurloua to health be genentad In tha oouiae 
Of tha maaufactuiing proceaa carried on therein tha 
rooma m lat be ventilated In a ich a manner aa to ran 
ler them harmlaaa ao far aa la praoUcable 
Mr WlUlam W WaUlng chief taotory Ini^ector for 
the Btata of New York interprata the law aa followa 
Aa defined by Dr John 8 Bllllnga perfect ventila- 
tion meana that any and every peraon In a room taken 
Int hla 1 nga at ea h rcaplratlon air of the aamn 
cgmpoaltlon aa that aurroundlig the b llding no part 
of whl h haa recently been in hla own I nga or thoae 
of hla t alghbora or which cot alata of the produota of 
comboatloi generated in tha building wllln at the 
aame time he feala no ourreuta or drafts of air and la 
perfectly comfortahla aa regards temperature being 


Stw sgwb 

NOODdltlplBt SfotMigttahllVd 
r for aa^ parpoB, iU itao 
ir aadh oaMe loot of «*a nongItjBdfl 
waainer tor iwUt Baal; or power 
Borne laMlorda in Mow York oMy havo put Iprth 
thp olatm that tho amomot of Woih Olf hqr 

tha Dapartmant of labor woo an artittnuT ipdiigttlfp" 
Bavtral authorltlao «m tho onhlaet of vantHotion vbo 
have hoao oonaultad In tho mattw and who iko hhio 
ontlroly dta to to r mtod agrot that I9W opMq fM* par 
hoar par panoB la comaoo praotioa and M baaod t^ 
d e dn lt o lawa or rulat whlOb tagvo boon tollowod tat 
many yaara la tha daatgn of vantllathig ayotaat 
Tha Arobtlauta and Bulldarn Porknaook " unttaa 
fay Mr Frank B Xlddar OM Ph.t> itatao (and t&la 
authority and tharotoro a raoord of owtoOt 


Bhould bo tha ataodord tor nchool boUdlngi tbit 
amoont balng required by law both In MaaonchuhaMo 
and Mew York. It further atateo that In baUdlaiO 
more donaly packed and occupied for a longer parted 
the nlr anpply ahould ha from 1 000 to I UO enUo foot 
per hoMr per peraon In giving an axampla a oehool 
room of certBln dlmenoloiie he obowe that tha etandard 
amonat of air would reault In tho air In tho room 
being banged ahent eight Umee per hopx'-WlBoh eOr- 
telnly doea not appear to be an axeCaM v o amednt 
Shma the ahova appltae only to haUdMgi wharo peo- 
ple alt qoleUy or for boUdlnci whore only chlhiM 
congregato It la dlMeult to aao how tho rapiiaantatlvaa 
of tho Now York Department of Labor can JuaHy bo 
Bconaed of any arbitrary acUOn In interpreting the 
meaning of proper and ooflolant ventilation 
Mr Ferolval Robert Moaaa conaultlng heettng and 
ventilating englnear of New York city atateo that ha 
baa found the rate of lOoe coble feat par hour pei 


In a loft M foot wide and 100 feet long eontalning 







«C tkda ehaiMMr 1 ms rsosiHly iMfn eomlplstsd Is New 
nwl|t elt7t in whlsb ths Isndtord st the ttms of (wii< 
m iMd Um TSsUlsUnt irstMU InitslM st his 
; sftar ths deslga of s prominent consultlni 


h is Bstunl daring thU tnnsltlon period end before 
ths bbttsrment of the ttaodsrd of building oonstmctlon 


U workmen, sad lighted with eloctrlclt;. the amount 
of air reqnlred would be M X *000=1M,000 outdo 
feet per boar ThU amouat of air par hour would 
mors at the rats of about Ig of a mile per hour, and 
would be Bumclent to change the air In the loft six 
times per hour, assuming a 10-foot oelUng Slnoa ths 
UaaaaohuaetU and New York State laws for school 
rooms require sight changes per hour, and since soma 
anthorUlea recommend even 60 per cent In excess of 
this. It appaars that the action of the faotorr Inspector 
bardlr oomsa within the deflnltlon of the wont ‘arbi 
tisnr” which In the Standard Olcttonarr mesne "dime 
caprlolonslr* or ‘ without adequate determining prin 
clple,'' or “non rational," not done according to reason 
or ludgmont, depending on the will alone, tjrraanloal, 
despotic, not fixed hr rule 
The operating coot for a ventilating system Is mads 
up of two Items (1) Power ter turning fans, (2) 
addlttonal beat for Inemnlng air In a loft building 
where the tenant Will pay tor the power, the expense 
wlU sutomatloally be divided and the Undlerd wUl 
pay fbr the extra heat required, slnoa heat is inoluded 
hi the rant It will nlso be noticed that agnln the 
adoption of eleetrloYlghtlttg will out the bills for oper- 
ating expanse to a lemarkabla dagraa. This out in 
esponeo will affect the tenant, since a much smaller 
raatllatlag' motor wlH be required, aud It will also 
affsA the landlord hecauat Itsa air will bavo to ha 
'' drawn in, and baioa the ooat tor heating would bt 


In large eyetsma the aarvloee of an expert heattng 
and tantilating dnglnear would probably prove valu- 
able, and It la poi^le so to design the equipment that 
' a jndlolona "leelnmlatlon" of ths nlr from halla and 
‘ baeemania wlU efleet dn economy In the fuel btU TUs 
, a^r It seldom impure and requlieo much lone beet than 
ft bold nlr ware faronght In from outalde It la also 
hoaaliiia ^ IMllddaia wboM Ugh-praamne ataam hi 
aVaUnhle. or wheib baUere WUoh teve bean run at low 
' ^ r Whu r e ash bo Mn'at a hl^er preaaure, to adopt the 
' Uimwint poUcyr, Ftpvlda steam aaglnes «e oparm* 
jtha Cifaa nhft ijlm tha ailmndt ataam Into Ob heating 
itjO tt a ' t hus ffetung a dpuhls nss oat of the gtasm and 
t«fittlhg down Oa stactric am. This Idsa oonld bs 
ndafrlid ntO| tnitbar In many iBstaaess, sad seonomlsi 
aiWd bamiids omwlnter) br ahsndon, 

|fag elsttids pwnpipft^ again lowtrlng ths alaetrle hOL 
|ffMi la«ha|ledk aiffoMtat of ths adrooatas of laohtUd 
'f jflmta^ 'w »t «ant^ t|H( great deonamlai ranlt la 


lont^ Out great do 
e miii% Wbio imt o 
add a» #Wiy la madi 


'.ttfaa «ii9t;timc •taaWVU|h 

» par-deM 1^^ tMf a^ at low prtdaaf^ 


to atlas between the Factory InspecUon Bureau end 
the landlords and Unanta. It Is to be hoped that thli 
condition Is but temporary 
In the report of the United Btetos Bureau of Labor 
at Waohlngton, D C.. it Is shown that deaths among 
fsetory workari due to oonenmpUon. wore divided ee 


leed to metallic dust M 9 per rent 
Mad to mineral dual ts d per cent 
Bmploysos exposed to vegetable fiber 

duet Z4 8 |isr cent 

Thoaa exposed to animal and fiber dust 81 1 per cent 
The occupation showing the highest consumption 
mortality wee grtoders, among whom te 8 per rent of 
all deaths were from that dloeoee 
An Ingenious oonelnslon wee reached by Mr Fred 
eiick li. Roffnmn, of the Prudential Lite Insurance 
Company, beaad on this report It Is hli opinion that 
by Intelligent methods of ventilation and dust removal 
the coneumpthm death rate among tha wage earners 
would result la an annual saving of 82,238 lives. This 
wonld add, quoting the Engineering News, 16 1 years 
of life for every death from coneumptlon avoided by 
rational conditions of Industrial life Such a gain 
would represent a total of 842,465 years of additional 
lifetime, end by ]aet so much the Industrial efflclenry 
of tha American nation wonld be Increased Placing 
the economic value of a year a lifetime at only 1200 
the total average gain to the nation would be |3 080 
for every avoidable death of a wage earner from con 
sumption, representing the enormous total of 868 498 
000 as tha annual floanrtal value clearly within the 
range of practical attainment Therefore nothing 
within reason should be left undone as a national. 
State, and Individual or social duty to prevent that 
noodlese but now onormoue loss of hnman life from 
cananmptlon due to the unfavorable conditions in 
American industry 

None will deny tbet the afBcIeocy of workmen varies 
with their good health and camfort Slight phyelrnl 
lIlB are prevented by bettor surroundings, and the Iom 
to the employee dne to abaencee, or brain made etuptd 
by brastbing foul air, are Immediate loesos to the om 
ployer through lowered eSIctency, and later Involve a 
loos of trained employeee end the noceeeary breeking 


The TeehMieal VUltaaStoa er neUeuai. 

Platinum Is one of the most Important eubetancea 
need In modem Indnstry Its resistance to ettack by 
Strong ealphorlo odd mokes It a suitable material 
tor the vessels employed in eonceDlratlng the dilute 
add of the lead diambera, and until recently, etatse 




I mechau platinum vessels were always used toP-ShS'' 
purpose Us pcrmanenco In the air makes It suitable 
foi ronlaets In electric bells induction rolls and 
tlio like Us resistance to the action ot chsmi 
cal reagents causes platinum to be employtsl Ui the 
construction ot crucibles, evaporating dlehet scale 
l>ane, stc , ae well as eloctrodoe tor experimental and 
technical electrolysis. Platinum is little affected by 
heating to a very high (smperaiure and It Is conse- 
quently used In the construction of electrio redstanoe 
furnaces, in wbicb temperatures exceeding 1800 deg 
K are attained and In Lo ( hotelier s pyrometer tor 
the measurement ot high lemporaturet. Another prop- 
erty ot pletlnum which Is of great practical Importance 
Is the approximate equality ot Its coefilelent ot sxpan 
■Ion by best to that of glass or poredsUt A platinum 
wire fused Into a glass vessel will not produce cracks 
or leakage by uneqnal contraction In cooling or un 
oqnal expondon In subsequent heatings. This prop- 
erty Is utilised by the mskera ot Incandescent electric 
lamps, the carbon fllamenls of which are connecUid 
with the external circuit by short plaiinnm wires, 
tueed through the glass bulbs For e similar reason 
tha attachments of artlflcinl teeth are made of plat! 
num wire which la baked with tbe porcelain mass In 
the kiln Ftaally tbe catalytic properties ot platinum 
are utilised in vsrlous chemical Industries eepecially 
the prodnctlon of aulphuric arid by tbe contact pro- 
CMS, and In the ronatnictlon of self lighting gas bum 
an etc 


Tke Blslaa or ihe Aral Sm. 

The rise which has been noilied In the Aral See Is 
a diflicult one to explain It will be remembered that 
this body of water Is one ot tbe greatest lalua In Ihe 
world, end In some places It hna a depth of iia tcet 
It receives the water of two large rivers tlie Amu 
Darla and tbe Syr Darla which bring to It about 8 000 
cubic yards per second During the last century It 
appears that the level of ths lake has varlod condder- 
ably Starting from tbo middle of ibe century, ws 
find that ths level was lowered during 80 or 36 years, 
and this condition prevailed until sBer 1880, bring 
log Bbont changes In the contour of the lake and the 
Islands became larger However we find that In 1809 
when Berg explored the lake. It was now rising and 
bad reaebsd n mucb higher level, so tbst It overflowed 
acme of the Island* and these had to be abandoned 
On shore the railroad tracks bad to be moved The 
rise lb the lake lasted until 1908 and we find that from 
1880 to 1901 Ibe level of the lake rose eboel 6 8 feet 
Bealdas tbe Aral Sea we find that other lakes ot the 
same region have also lisaa, so that the region of cen 
tral Asia la far from undergoing a gradual drying up 
os waa suppoted CHven the mean depth of the lake 
da 61 feet, the rise of 8 1 feet gives the additloq of a 
togie of water representing on»elghth of that' lake a 
oontonta. At the Baraoul observatory tbe rainfall la 
found to have kept at about the same point since isTi 
m Uiat Ire are at loaa to explain tha rise of the lakes 
In thia rsgton In anelaiit epodia ws And similar phe 
noBsna In dlSMent lakos as dsteriblned by grologlata 
M Mfcs Od prtarat OM tber I 


to bs unexplained 
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»T < H. ruuut 

i,xrvii< ftir KMoradlr ripciinwats, of >t fVirt Mjrer 
luMi yiiar for all ih« maicnitr koaw lo tbo contrary, 
the anlted Btatea haa doot ttoOiln >B aoronautlea. 
liiil the iuureiBloa la airoBeona tft haaa dona all 
iiiai we («uld do witb the moMy thara waa aTallablo— 
more Indeed, than anjona thotwiit ira ecnild. 

JuBi what la our atatua, aarlally, today? 

To Utaln at the beglBalBc, tlia aaruaaatlcal work of 
the Rtivernmant la all la tha handa of the Minal CoriM, 
an arm of tho aervica rhartad with obtalnlnf and ooe- 
vrying intonnatlon, and opanln* llnea of tranamlatloa 
or IntGlIlcenre Within tha Blmal Oorpa, of wUoh 
Diia-Oan Jamea Allan la chief, U tha Aaronautlcal 
lilvlalnD Tbla Inclodea a nomhar of ofBeara. of whom 
Llent Krank P Lahm la rblaf, under Oan Allan, and 
enllaied men In aqoada of rarrtns proportloBa, depend- 
Ini on the work to be dona. Major O O Bqulara la 
the theoratleal expert Tha atranca proportloo of men 
to olboara of about two enllated men to earh offlner 
Whlrh ubtalua Is explalnod by tha fact that tha en 
llstMl men do onthlng but erect the balloona or act aa 
laburara for the lowing or boldttag of aeroplanes. It 
Is (ha oAceri alone who da tbe dying and to whmn la 
Inirupted the actual aerial work. An exception to this 
waa found laat year when on tha death of Lieut 
Thomaa Belfrldge In the Wright accident and before 
Llent Lahm conld get to 8t Joaeph, Mo , where the 
dirigible wan located, Bergt Ward went up In the diri- 
gible with Lieut PonlolB and while without experience 
Bueceeded In operating the ateerlag and with credit 

By nanM the ofllrerB In the aeronautical corpa are 
Lieut Prank P Tathm Major George 0 Baulera Lieut 
Benjamin D Poulola Lleuta WInten. Bamberger and 
DIckenaon capt Charlea Da P Chandler la attached 
to tbe Signal Carpe now aa dlBburalng ofBcer but la 
arallabla for aeronautical duty at any Uma Of thaae 
OUeera, Lieut Tahm haa bad the greateat experience 
and ha and Capt Chandler are dbe two Hcenaed pllou 
Llent Poulola made a record with the dirigible laat 
yoar Wlntera, Bamberger, and DIckenaon hare each 
made a few digbla In free balloona, but are atilt be- 
glanera In tbe art At arlatlon Major Sqnlera haa 
made an exhauative ilndy of the theory of avUllon of 
all klnda and la an authority on the aubject although 
kia practical experience la limited to a couple of bal 
b<an and one aeroplane trlpa. 

The equipment with whlrh the Aeronautical Dlrliton 
haa to work comptiaea a balhxm houae at Port Myer 
and a balloon bouae of nurh greater capacity at Port 
Omaha, whera la alao located a large eleoirolyaU plant 
fw the decompoaltlon of water and tbe collection and 
aUnage of hydrogen, and the compreaelon of It into 
aieel tubes, for tranaportatlon Tbe Aeronautical Dl 
vlalen baa a number of apberlcal balloona, one dirt 
gIMe, and will hare at leaat one and powibly two aero- 
putnee befOra another year being under continot to 
accept one from Jl. M Herring and the Wright 
hrothan, aiah. If they can aatlify the taata and oondl- 
tlena laU down by tha Signal Oorpa U their original 

The preaant equipment of the Aeronautical Dlrtaloa 
U neither large nor atrang, but while It le need alrooet 
entirely for experlmenul and training pnrpoaea It 
mail not be auppoaed for a moment that ft could not 
be uaed aucoeaifally In time of war The epberteal 
balloane, whicb can be need either eaptfre or free, are 
juat ae able to take an obaerrar aloft In Uma of war 
and for phototraphlc or obaervatlon purpoaea, aa In 
tInM of peace to give him aeroaauUcal ssperlenee Tbe 
dirigible while a email one— atnety tSet long— haa not 
n vnry large radloa erf action Perhape Are boura In 
the nlr would repreaent iia axtrama of andumnee. Tet 
it la parfOetly efliolent tor the obtatntag of Information 
at a cohalder^ta dlatance. 

Tho aaroplaaea will be— one of them nt tenet— the 
beat of their kind In the world Mr Herring's ma- 
ohlne Is a myatery and no one knows whether It will be 
aawxwanornot But the Wright maebliie baa denon. 
atratad lu aOctoncr 

NerprUwteaa, much depends upon who will mn aa 
berapiui*-«a to how It will behave. Tim selection of 
Ltenta. TAhm and Hnmphreya to be tha Brat aaroplane 
puplte la a wiBB oIH^ not oa^ beoanaa theaa gentlemen 
havn had more actual aeronautical axpertewe than 
■aynnt etee In tbe army, but be r anaa they are both 
of them the type of mm to make a aucheea of any an 
terprtae requiring quick thinking nod aetton and oool 
aervea 

tvrbdpa the moat intereattng thlUf b eoaaactloa 
'With army aeh^utlca whlrh the United Statea haa to 
hhotr, la the large balloon boote at Omah^ which la 
eapabte ot henalng a vary large dlrlgOte, asyeral hum 
tomt, and of supplying It with gaa, Jnat u 
hMlha OmUiNBa aaea (It to prevMa the tnOMy, we oan 
ipmtdtawy tmOd a large dirigible, whbont having, to 
^dM mhallM bouae Tt It qMseatlimahle thgt 
ifft-dite larger balloim bohae, elmllar to,qr 
At Oamha. WM 

^ Oon ASea^hha wite emwd 

*•, Wj:' 


ZeppMta MteMwldlas. 

ready for tha Mg ifim M 

pramut it hoosea tha AmaM gAa. th# fMag adntaat 
tubes of one aOU Joot ^Agaethp.wSh tm cAhte bat 
ot gM te a ngaiar gait ot tha imHlf At O ma hm so thaA 
thait tttbsA tiAaaa«ia4iNaelhtM*doghBM> cat aflard 
taj^rnttea fet erecting aad fylBg eittm agbefleal er 
the dIHtIbte baUqoat Ifydreimt. ef qharae, Ima ga 
mtuA grwter lifitag power that eaa) gpa. that Ita mw 
te dictated always chmiA tor helteona of krtt ala* 
which have not ta cany snoh wetaht. The "Mo^ t.” 
aeen In tha photogmph. la Capafala mklng a fito 
flight with two men aHhough tt hqlda hut *.aM euM* 
feet of gaa, which prevtdea a amaa HIMag p o war of 
CM pounds. Tha 'TI& lA,’* whleh haa a eagaetty ot, 
80,000 cuMe feet, will lift more than a tea, lUted with 
coal gae. aad with hydrogen would lift i.M0 ponda 
To have hydmgM easily and quIAly avaUahte. say 
where at any time, la a great part nt the work ot the 
aleetrolytia aad comgrearing plaat at Omaha, aad the 
poMMaaioB of this plant, as wMI aa of tha various 
balloona, dlrigiUee, and aaroplaaag, jpm far to glvA tha 
United Statea at least a start la aaranantloa, whereas 
w« are popularly ooaeedad to be simply a mlana quaa- 




Tba fflultlpUclty and diveratty of Uwae IntaUoetnal 
forces which Indlvldaally or oolteeUvaly an callad In- 
telligence la only too often undmvnted. la a isoent 
memoir, K Straneky draws attention to tha error gen- 
erally made In coanaotlon with aelantMo InttlllgattOe 
feats ao called, by choosing a aingle aspect ot mental 
life aa representaUve of Ita totality It la a common 
mistake to mix up aoleatlSo training with InteUt- 
genee, appreolattng the mmital eapaoity of a penon 
according to the number and ebarmoter of tha notlona 
Baalmllatad at school aad ontalde ot It Now, thongh 
a man, fay frequently nalng abatract notions, givaa 
evidence of a high Intellectual capaelty It thcM no- 
tiona have been created by btm, or nt least acquired 
with a great deal of mental eflOrt thOae deriving the 
aame notions from boiA reading do not aeca«nrily 
show any productive auperlority over lay people who 
have no oocaalon to deal with the aame mattan. 

OMuirally apeaklng, it may ha aald that memory la 
by no means tha only one, and still lam, tha nmat 
elevated of IntellMtual propertlm whleh, comblnad. 
make up the IntelUgsoee of a man Again, manuny la 
ot two dIBarent ktnda, pnmaealng dlBentit valne, via., 
dther impretriM or Msooietise, according aa this 
tacolty relates to tha more or 1am dumhis Impramtena 
left by our pereeptlona, or to tba ayatem of latonnetual 
aaaoclatloua by which new peroapUota are nnltad to 
the uxteting amoclaUve elemenu. Now the former 
kind of memory obvlonsly la tar more prlmHIvs than 
the other, and eunot pomibly be takan u A gage of 
Intelligence. It Is, ta ftmt, generally known that adult 
penoaa, baring amimitetad n large nmopat of amm 
claUve elementa, are tor from being ao Im pr im l va m 
cblldren, whom hralna are m yet naw HenoVer, tbe 
moat InteUlgent paraoaa often forget the moat m^y 
and Bhsolutaly what thm have teamed at nehgol la n 
leirely meohaaloal mnaner, even though them mnttera 
keteng to their spqetal branch. A cetebrafad phynteian. 
Or Billroth, hu mJd b thli coumUmi that tha 
“imdly educirfad paepte ars juat these who have fOr- 
gottoii more than otbm” The InteUtfCAee ttgte >«■ 
ceatly aude la dfSeraat countrlm on anbjeete ctaodea 
among the tewar da mei, have given mpaclally tnatrqo- 
live reeulta la this oasaeoUan by ahewlag the fre- 
quently atartlbg tgporucu ot the ment oonaaoa ao- 
Uoas- la tha mm ot aa ladlridDal perioeUy, eapaWe by 
hte mental capAeltlm ot mralag bin IMag aad wor- 
eming hte houae. 

Tte tua ahould be added that meawry fa taly ona 
of the dlimmL oampoamte of iateiilguAMi 0»d th|t 
jndgamt lAd pqwmr ot caabtegiMa on pqMeqlaylr ' 
tenporUBt aaoBg tkA nnmlstag fnaoUcM ot par b> 
talleoL Now, la appraetettag the oomputettya awA tn l 
forom of aclioal CfaUdinA, thlo uadeaUMa InAh h* only 
to* fr a qae a tty aaMooted. rtemtfhtetk i w hpbt MMlr 
ternad OB thO MfSterq abaOrhed la a amra or lorn •agar' 
Hclal WHtaac. tv tha AUmuyy of tho IgabbA^v OAd 
la eeAry«v Mb *» ufwrtuaatoiy laAllaod ^-ecA*- 
tttt tha anon aoriqht alataha. 

la a nwriofm mobqlr, tfaa aathor hw tMAbd AM 
tha bdlvteM AhnMMir.OiiMiic ta th* MWMtMl 
aadpurehtml rutadtad f.hA Vhq oMakte wnrid. T^ua 
ihua todlTUqllta Nh#,itater tatdhmtqdl 1^^ Ifi 
mteMadtadir M«Md haemaa Mty awtil^ 

tag te A r>li|U»aiim|>l l < B** -«* taAltal « gbniitl 




0^ 

omtethir'hA^hMteihbt ta tmw 

te«ri«Mite ta«rilmtaai Mb 

nattna TathW Mtaig rnropUc. ’j bfi** roiBttftff WMb 

alrmdy teth.tetgaifAr ia iUt 

Dr, asMMMarDbroadeoteM|U>i^ 

taoaftr oi a m ip i iia teHaf wordgi AM ta tall iPiiJii' 

AMtam hha datetaped -tba gtetaod Ar,-teAaj:v i | nyW, . 

ttea” Itaitevaft'AOteate »taodA te Jta tthtawitF’ 

lag th* cmteMMHa ridua ot tateiUsMleq, ^4 

yteta ooite tatatamiiMi te ta A ghM 

nfty , 


Naterd) tea, doaieaite w baiwitah ti(|«A 
mad tmdttevMy ta Ktano* twmdif yteig aip. 
eat thra*q«tfteiwod the tea uanl^talhiffc taAbtlh 
rial, althcmgh tha Importom of Ite hita vMtelk te- 
ducal their price oactaa». la tataibr,«!tatat wi* 
artldetal tee big Mtaptetely sateHlalta Itagtetad, lo% ^ 
Fifteen ymm ago oonahlaiabla 

toe wore MU btouMM ta Dtegn- ntiteta 
mmm haa new entfrahr oateed, aad NMrwIqtah.htaii 
need paly la Ofttm ta or atnr the mheoAei tar 
anal oanBuai||tten of tee for oooltag parpogm la Itehoe, 
ahMunta ta 100,000 tana, et whteh ISdAOO tear u* 
manutaetured. 4AOO,000 teas ei toe arq mod aaaaolfy 
ta the United State*. 

A French writer hm recently mjgjtaH the ta^ 
thm of n tan upon Imported Im. ta agdm te PteUefe ihe 
Diaantaeture ot pun and tehetemma hrtttotal teq. 
remluda hto readen that this tadnaby to of pnach 
origin The Fnaoh phyriotet U Bln BiM nMosedOd, 
in 1085, In tnaalng wntm by mtena ot the hmt gb- 
aorbed when aal anunanlae te dteaplnd. In tbe ab* 
teenth century anetbsr DnnchmM, BottrgeeU, eon* 
■truotad the Srat pnotiml loemaUng apperatoA |a 
1878 tha method of tnuaportlng food in cold storage 
waa orantad by Ch TeUlar 

Matnnl tee to act whMaaume, as th* mAJortty fk 
mIcrObm snrvtn tampw atu rm at from — OO to -^TO 
deg F Many annUi^ caamlUm bgve heaqi ctaood 
by th* um of Unpan tee. Aa egldemte of typjliold 
few ta fteanm, ta 1800, wm traesd to^thto omnm. 

In 1881, at tbe Instigattea of tba Parte health bOAta. 
the preteet of tbe Setae tesned u erdlnsitoa wiftA 
NUrteted the me of natnnl Ipa te taduotrlnl aOtta- 
Uabmeata and admitted m ■todjble'* onlr artUctal te* 
mad* either train atorlltaed water te wgtey dnwa troia'. 
the eUy mataa. Htte* a pntectlm dsty AC 6 'Mam 
per metrie ton, or about tLIO gSr too, M Uteorted 
Batumi too te demanded F-Omator. 


meoa, MAA Tatepomttem llltaOOt, fh; data 
foweet, 86. data OMh, ineea te gtebrnte dayr ti, dAta,.' 
Ith, ceoteet dry, gtt date, iMhi Mtea etteOatataa 
th* month, ftMt mmn of te taltei i ta dl-tJ -tamll(ta , 
menn. UA! a*rnml, »ij( . Aag cl e nte ■ mntate i d * 
th*aNABtel0ynan.l.h WgyteOta |t«M taSWMlitalM»; 
te OctolMr, tl, ta lg(M| CB l I l te l ta ii ta . Id. ta 

Bolttte umriaAmHMd tatabitta'Ad D0tah*r 
rmn, 80 And kh .taarng* 4g|lr mMHM-tblH Mitairf , 
lat. AT PnetaHMtant Mil sNAteetta tatatatad/taf , 
date, 8lrd; mAmg* tar UHtater lte M.nAta Mi.'- 
Aceamntatod dteteUtaV ntae* ygnnQf/M,, Mh' 
ftreAtete pntdpllhtaah MAI. ta TOM. tauA. 

total teioetta 4# taMte tar htaft-^wiWs 
day*, thr pm/tkr etahdy. «i tatadf. «i ftaMtah 
or mteAte AntataMtaB pnoned *. 

^ **^‘.”***». ^ ^ 

Am thnAteatetataPtaWta • ^ i )■' 

19W ^ ifrArietalteg 

te0,0p 




■Ml 


obMrrad 

k Mb M «*ay tarts M Oar* 

<t«ni a»«ir iliitmfi. , 

, ^ it W}ai «i&i^ •» Itfo mu oaO*. ao- 

iSim/tJtdiL M vlMi^ >(iMra si nitr>hii < l . wtA mde a 
^ eCMmlMw tU imU^ 

- ' tka tmtnnt «a4a toMfcw H* 
i kte'thli tttM togrthar 

ta tM M*lud MrtBg, tba ands at th* 
, ,iinm manat m potantr. H« ttMk 
, jwfe rt ltl k taad ao<i^ Mloator fWm a atact* 
' Altarat|^ltaaMlIaiat«MallHMta.aMiiri*artBf 
ladMM aiiaig M Uaa o( brokA ptoaaa of tpring. 
tIM M pobita <U 

MMttr ‘rua ms IWMiac, «M- tlM a«dh o( tha plaeai 
- p)t «wk pelat of fraatora ahMia taa of oppoalta iMlarItjr 
' fka x^tar Ma ataep Moaed a aprtac to be magaa- 
ttaaft sMk ocdM te « mtek barral, and oa aatandlitg 
Ita tprtM burnt tba pataka of polaritr flzad ta (ba 


thW M ta avUtaat Uwt the rapuMm teNO of Ilka 
Wultr at a poliit la ta<ta half ooU has aomawbat to 
. «s with the tmakfag <U tha spring. 


I tba point of beakklBg, if m 

Uwa aabjabt tktfh to iha magaatlo stnla, tha brMUns 
aardaaorned dees hot seam OT strana*. 

Jmwtr Oitr; H J Fhaan 0 jamoB 


tha iNtt)K at tba aoiBimna Aiiaaioaji 
Tha pMitlata or Uia a u ppaaed r ' ' 

EMay^ moat at tta appmfaaea 
akggKm tha eonaUhrattoa of tba tdantille work of 
tint Mm. Tha aaitaiaKlaa mia aU tn tba hapda of 
tha apcWalaartae. la Itdi’ parttoalarly praeUoaUr aU 
of tba pyaMM" awe olergriaea. la apito of tba 


h It la not 

aawM aOHtad adeaes gaUa aa much m R did arts abd 
latlan. Oartng tba eantory from 1450 to 1660 tha 
fowdatioa of atneb of our nodara folwea ma laid. 
n tta ArAftas of Dlagaostd (Kam Torfe, iirll. IMP) 
tMm atlMitlata totbafiMttbdttoaiMiofthli 
paHOd, tha taiaaaa Oardtaal NIohiataM of Oin, «* dm 
•■ * i of accarata atathoda th 


bkMHMof M«ta poaaiag thraalb a wMar <| 0 ek dartag 
'My P^^ *M»Bt^Mpalaaalwtaidh»mldh^aPi 
eawaM^ '^ ''%> aptoamt of mlAr that Hawed 
M ao#' tKaMaad-mtagf^aloeM la aoHadl and aWu»K 
to Mg^ti that the 
'd^ tutol tokM M.totp ^a 

dt ^ afi that anaatte trarttf atatr «t tba 



a do gradaate work ta aatioaoaay and 
mbtliainatlea, ha want down ta Italy Brtora the end 
of the Sflaanth eaatair he unonnced bis new theory 
of tba AlTOWa. Wltbln tba i 
Ava the bwb of bla thee a new ' 
what hM blabop friend rarber declared to ba a new 
mlrersa. 

U the result of the touch with 
old Oreek UMdiOlae, just M matbemaUes and aetron 
omy did. Italy wu the home of gradaate tsaeblng In 
this M In all the other sciences. Llnaote Ad Calua 
and Ptm frwn Bsglaad weal down to Italy to aiudy 
anatomy and clinical akcdlotne. Barengarlu was 
teaching at Bologna, Bealrtenl at norsaoe, ud Leont 
oenM at Vteeaaa, and modem medicine was reeetring 
a gnabnaw Imnetua. Daring the century from 1460 to 
1680, the Ranalasanoe century (which we Amerlcus 
should oall Oolomboa'a century) all oor modern an- 
atomy aame into Mng The work m it wu all done 
in the ecCelalutlcally ruled Alraraitlea of Italy 
Tcultua, Tarollnn, Oolumbue the anatomiel, Bnitaohl- 
ue, Cacaalptnua, ud PlocolofflInI, with FaHoplne ud 
muy othera, did their work tn the penlnanla. Moat 
of them were profauora of anatomy at Rone. Kuata- 
ohlni, whoaa nama la attached to eaveral atmciurea 
ta tha human body, dolnmbua, who disoorered the 
clrculatloB in the Innca. Cneaalplnna, who drat de- 
scribed the drealathm of the blood tn tha body, ud 
YaroilM, attar whom Important itnictnree In tba hrain 
ara named, were all papal phystdaaa. Oiemlatry ud 
pbMtnaoology Woka ns ta the pereone of the monk 
Basil Tafeatina and hla great aueoeMor Faracelena. 

To think of tba bitter bait of the fliteentb century 
H n ttma whw tbera wu luk of Intereat In actence 
01 any anppretslon of lolutitlc aaplratlons, Is to be 
rldlouloualy Igaorut of what aotnally oocnrred, for 
the ehaptar of the Ranaiaaaace of eclenoe wbra the 
Oreek msatera ware redlaoorered ud tranalated for 
the modern world la qutta u Important u the story of 
humaalam or the now learning, when the Greek liter 
nry takts toochad tbS genius of the modem world to 
that outburst of new thought that made one of the 
BKMt tqtereating perloda tn the world’s history A lit- 
tle more study of seianee history, sod not of the sup- 
goaad religions history of the time shows bow uttoriy 
wlthoot foundaUon is tha iqnabbling over rellglona In- 
tolewioa. Jamu J Wauih, 

Dean ud FroCeasor of the History of Ucdloloe, 
rordhSm Dhtrsntty Medical School. 

New York city 


Alaaea, there is being manutactured 
• new nltrow prodoat tor nw u fertiliser, In tbe 
ghaps of a nKrfde of alamlnlam, the combiiiatlon of 
pltrogu and nlumtoluBi bstug otaalned by a new proc- 
eu tatrentad by M SerpM. The Inrantor first studied 
tha pyapimtlaa of oarbto of aluminium which he ob- 
talMd In Itaa fbrm at yellow eryatsls by tauttng a 
katstatao of slninlna and oarbon in the eleotrte rumace. 
Thin aashtda. Uks tba other earbMw with wbloh we 
ai* aaqaalglad. hu the preperty of flztaig gaseou nl- 
tfogu aoH thui girse nitride of aluminium To obtain 
M ■"(s^asiVwi prdditetloB of this latter, he does not 
Janiath the ahrbUe of alsmtntum, but after the tortnap 
tlOB of this body * tha alectrlo furnace It U at once 
rptatad WRh a. fraM quanUty or alnmins Md Is then 
trtartad wftb ^trogao gu. He thu ol)Ulu masaea 
wlMh aostab to to 14 par cant of nitrogen, and this 
MM ba MSd gt oooa u tsrUUiar UndsT the Induenoe 
'ai atataaa pM d O*^ «d motatnra we hare ammo- 
MS gbata. oA %kM ia tmaMormed by bacteria into 
•MiaMp a|4 diNtaM*. Tbe Invmtor la woildng the 
MY ptoaau talA amau taotory which hs Inatallad, and 
feaa iggHaad mm fatareating reaulia during tba last 
jtagfi to mr ftmiaoM eryatalllsed nltrida of alumJ- 
ttoh-MkkA kM a high percentage of nltrogen-u 

laaaltailKMWOanC. An adrantage of hja prooces U 

toaM ttsad to im pure nltrpgen which ta- 
' toal Uwla or oth^^ 

toM iMdiKW M amployed. Ala tajn 


tafidagn par opaP M MMgaa sad at par oMt ad^ 

-....■a-, ^ UHI, ggfPoBls noig, M I 

lAtd preOsw (or the oryaultiaad at- 
trUa. and owing to the rarlow adThstagas, ft nw^ 
eompata with eyanamlda. 


ARhoagh the mackerel flabing eeaaan usoally ends 
in October, thoueaiida of mackerel have baaa oauMt 
after Oetoher In recent years In the English Channel 
In Norember, IMl, a buk wu discovered wbUdt often 
yielded n catch ot six tons In two or three hours. Bav 
eral aimUar wtotor aaaMubllng placu have since bsan 
discovered It had previously been nssumad that mack- 
oml icnk the North Atiutic In winter, ud return In 
spring to the North Bea and the o 
end Brittany, but these n 
they do not migrate but simply seek greater depths 
In the lamo locality for their winter reetlog plaoaa, 
a hare they remain assembled during the day At 
Right they disperse In search at food and are conae- 
quently seldom caught In the nets 
liOcnllSBd schools at herring have also bmm dlacov 
recent yeara. Then may be migmtory aolMiols 
u smil, obeervM Prometheua, but It appeara certain that 
the herring la a more senile flsb than hu IriUierto 
been anumed During lie Bret year or until it altalu 
a langth of 4 or 6 Inchea and probably antil Hs length 
hu Inmaacd to 8 or t Inches, at tha end of the seo- 
ond year. It remains near tha place of Its birth After 
the lenond year It bealne to appear aporadically At 
all icaaou the waters of the Mogllah Channel contain 
adult herring which are evidently of tbe ume bread 
with the young fry of aprlnc Kven la winter a faW 
barring are caught but only at great depths, although 
large numbers are caught near the surface In summer 
The assumed migration of herring to Arctic waters ta 
made doubtful by the dlsnivcry of then aeaslls sohoola. 
This discovery also explains tbe exiitence ot tha dla- 
tlnct local raivw which are recognised by the Oabar- 
man, ud which always reappear on tbe uma flahitag 
grounda at the breeding season 


• Cork metal w 
ST r t wiLunr 

At ooe ot the recent ncconautical exhibitions aam- 
piu of a maul were shown under the name of ‘‘cork 
maul,'* which wu said to be 4 
aluminium, wd to bava numi 
wbloh should make It a rival of tbe latter 


Ibis wonderful metal, but Ha propertlM were such u 
to rouse nty Interest, u n consequence ot which I have 
submitted It to chemical analyala 
In appearance the meUI reaemhiea very strongly the 
alloys haown u magnallum Tbe surface presento a 
luaterlsM whitish gray color, both sheets ud bars 
showing the ecorlngs and eerstebw so frequently toond 
on badly rolled nr drawn aluminium CnratuI anaty 


Iron 

Zlno 


«04 percent 
0 017 per cent 
0 48 percent 
0 21 [wr cent 
OS 30 percent 

It will be seen therefore that eaacntUlly ‘ cork l^- 
al” la nothing but oiagnceluin to which a small amooat 
sine bu been added Whether Ibis latter hu bean 
purposely Introduced or, u Is more probable. Is meraly 
present u u Impurity I am unable to ny 
Aa the meUI evolvoe hydrogen when Immersed tn 
water, I found it npreesBry lo use organic solvenU for 
the determination of the npeclBc gravity In alcolml 
thin wu found to lie 1782. thua cnnOrmlng the con 
elusion that cork meUI la, tn fact magncnlum — i homl- 
cal Nswa 


Ot the two chief coutltuenU ot II 
havD hlltaerki been accustomed to look iipun oxygen 
u (he fundsmenully Important element Nitnixen 
however Is ot vital ImporUnce, so luiporliuit tn fait 
that the Usk of Bndlng out and opening up new 
Bourcaa of nitrogen compouada hu become one of the 
most Interesting ud pressing problems of the day 
Tbe subject la well dlscuased In the current SoriLU- 
Ht.nT, Na 1767 by tfr A Barnthsao The Bihnolder 
torpado-teaUng station la alaborauly deerribud wd 
Redfleld describee tbe 
making ot automobile tiraa. The sUrs are due to fall 
on the nights of November Itth to I4th a flxture In 
the celestial achedula of evente. The dhtiday le i^niUil 
the Leonid ihower, and ta diaousaed In the lurrml 
BomuiBNT A new Aawlaetrlo motor car fur ih< 
Third Avanus RaUway Company of Vew York city m 
llluatrated The articla on the Parle Avletlnn RxM 
bltliw ie concluded The muni mglneerlng nut. h <i.-<- 
(rleal notee, wd trade notes will he found in Mnir 
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KASIirO AUOHOI. nOK WOOD WAiTl 

A mlilille Wphi Industry for which ■ great future 
I" iiriiinlKiHj Is that of Ibn luonufatture of alcohol from 
^ludUHt sliutlnas hlnhs and otlur refUBt of th< lum 
ij< I mill 

JliiiijiirH of iiiiunnid nuthotlR aud great eiononilisi 
In till ni'iniitui IIIK "f wood alcohol have lusn tn 
l|]i nil till Minn llini and kh have tikIksI u iiuui 
Ik I of tininliliN on tin sulijcit from subscrlhi rs and 
nil K Hinniili rlH \\i no glad thi reforc lo b< able to 
till iin\i hoiin ill mils of tliH new prixius fui ulilch 
iniiiiilh line nniiilj lain grautisl lo Mr Malcolm P 
I uiu mill Mr (ourge 11 Tomllnann of Chlcoga 


and energy from his other great responalUllUea to 
continue Independeot Investl^tlana. and It la largely 
owing to fals iiersonal and flnanctal anpport that the 
present siii'ceesful uroccas has been deveicqied, one of 
Ibe patentees being his brother 
Luniliernien have long been alive to the necessity 
••I flndlna a use for the appellng piles of wsstc they 
are eoiiipolled annually to destroy If only as a means 
of additional profit before the question of conaerva- 
llon of natural rosountes became of national Interest 
In addition then are many and vartoua uses to which 
aleohol Is applicable with advantage and from which 
it has hitherto boon excluded by ite cost 


nuu «F TBl MW “SMUWOnMtt"— "■oaiw 

OAIOTAk" 

In view of the fact that the flrrt two "Dreodnoiifllti" 
to be built for the United Statea navy are Identical in 
everything except motive power, the ‘ Delaware" being 
driven by reciprocating engines and the "North 
DakoU" by CurtU turblnee, an unusual amount of 
Interest baa been aroused by the recent speed trials 
of these two ships The “Delaware,' which was bnllt 
by the Newport News Ublpbnildlng Company, waa 
tried out over the course off Rockland, Maine She 
Is eq lipped with Dabcmk * Wilcox boilers, and In the 
live trial runs for standard Ixotlon of bar propellera. 



II hSH long bi'Hii kiioni 
valiisbli b>pr»diiiiH 
In Isboraiiiry i\|«ili 
been diM loped bul 
reached ili< atage of 


liU alcoliol Slid oilitr 
iidn from (vcxnl wnme 
iiiaiiy iirmosiMH hH\c 
none of llum bos 
UK (me on a coiniiier 


One of tiK H< nrouhid llio Iniprcsl of Mr John M 
Pwen lotli'r known nu n rnnHlriirtlonnl steel work 
engineer and manager uf llu hnlli r I'unsiriii Mon <‘om 
pany builders of so many Hk\sirBiKrs Although 
It was nol found iiriKtbable (oiiiiiier) tally Mr Ewen 
was wo niiuh Impressed with Mu iiosslbllltius of cheap 
alcohol from wood waste that h( niend cuough time 


All kinds of Inlernnl-combusMon engines for In 
Hlnnn laii use nkuliol as fuel with advantage over 
gssollno and with very IIMIe modldfatlon 
One of I be grestrst adtantagee of the production of 
a purr aliiiliol from wood howevtr v 111 be the release 
fur food piiT|M>scs of the nillllnnw uf bnshels of com 
nnd liarit y now consumed In the manufacture uf grain 
nlcoliol 

rill prli e of grain alcohol is at present $2 60 a 
galliiu Ht 188 proof of wblrb $2 07 la Internal revenue 
tax the net wholesale price being only fil cents Corn 
worth J6 cents Is required for the manufacture of a 
(Coatiaued on pope 3SB ) 


which wore made over the mile course, ehs 
a maximum epeed for one mile of Jl 88 hnuts, a 
speed for the five runs of 21 44 knots, 
horao-power of 30 000, and a mean horse-power of 
28 578 

The North Dakota' Is not only an exact duplicate 
of the “Delaware In the form of her bull and In the 
displacement hut m common with that ship la 
equipped with fourteen Babcock * Wilcox boUefS. 
Consequently, the Navy Department waa in a pooitlon 
io make a most exact comparison of the effloiaaer of 
the reaiiective motive power all the condiUona axoept 
(Contineed on page 860 ) 
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ravuib 

(>D NoToiDber 4th Orvllla Wrlaiit •rrltnsd at New 
Vurk freab from bii •ibibltlM fllgbu at Berlin and at 
t'oiMlam before the Rmperor and Impreaa. During 
hU Hlay bv taught eevernl army idBmra how to operate 
ble biplane Tbene maehlnea are now being manufao- 
ti rod in Oermany, England, France and Italy, and a 
large company Is about to be organised to make them 
In the United SUtea. 

Wilbur Wright has finisbad tearhlng Ueuta. Lahm 
end Humphreys the operation of the new gOTenunent 
biplane at Oollnge Park, Md The aerodrome la lo- 
• nlod beside the tracks ot^he B d 0 Hallraad, seme 
I Igbt roiles from Washington and In the conrsa of the 
leBsons the aeroplane had acveral brushoa with the 
expmw trains all of which It is reported to hare won 
easily An Important modiflcallon was made a month 
ago by Wilbur Wright. This consisted In removing the 
upper surface of the front horlsontal rudder and rig 
glng It Just in front of the rear vertical rudders aa a 
tail It la said to make the machine much easier to 
lontrol and also that II dnw away to a large extent 
with j)ltihl0K Orville Wright changed In a almllar 
niannir the machine that he used In Oermany 

After being taught for a fortnight how to operate 
the goveniineiil bipisne Uleuls laihm and Humph- 
reys on uctnlcer JRth made I heir Aral fligtata In It 
alone l,tnul IluinphreyH made the flnt flight, whlrh 
(unslslnl of two ilnulls of the fleld, In 3 minutes. 
I leul l^hiii iiixL Uew sU llmae around and described 
luime Minnll ilnles as well his tIuM being 13 mlnntea 
lUHul Huiiiplircys then made another flight of 8 min 
utes On th tuber loth both offleera had been flying for 
in minutes whin the gear that diivna the magneto 
dropped off laiislng the engine to stop The machine 
glided Bufely In earth On November lat after making 
an escellinl 18-mlnute flight Lleot lahm rumalnod 
aloft C8M minutes Two days later Ueut Humphreys 
with Ueut Koulnle as passenger, flew 61*11 minutes 
and came within 10^ minutes of equaling Orville 
Wrights retnrd flight with a passenger Ueut Lahm 
aftar one false start succeeded tn making an 8% min 
ute flight with Lieut flwoel who weighs 186 pounds 
and whom Wllhur Wright bad twice tried to take up 
in a calm without accomplishing It 1 touts Humph 
roys and Foulols made another flight of 26 mlnutea 
On November Gth when LIsuta Lahm and Humphreys 
were making a flight early tn the morning the motor 
began missing and the aiacblno got dangerously near 
the ground The end of the lower plane etruek In 
making a (urn and the machine woe rather badly 
aiuashod, although uelthcT of Its occuiwnU was hurt 

Aa KIretroIrtle Srrsp TIa Proeewk 

The I kntrcilyllc method for extracting tin from serap 
Is quite extcuslvely used In Italy at the present time 
An alkaline bath Is used In must of the faclorles For 
the anode tin scrap Is used whils the cathode Is made 
up of plates of Iron The bath la a soda lye which Is 
kept at a high leraperaturo Oxidation of the tin at 
the pewitive pole produces etonnle acid which Is trane- 
formed to slannalo of soda by combination with the 
soda of the hath Thia stannato of soda Is reduced at 
the negative pole and here the tin la deposited Soda 
la re-formed In this way 

Considered t heorellnally the electrolysis should have 
the effort only of depositing the tin at the negative 
pole, while leaving Iron at the pinitivo polo,, the liquid 
of the hath not changing tn rvmpcMitlon and no gai 
being given off at the electrodea It was found how 
ever that a heating of the bath gave a much belter 
result which is explained by the lowering of the olei^ 
trlcal reslalaiire when the temperature rises and by 
the greater solubility of the staiinlr arid In the caustic 
soda at high lemperalurei Thus In order lo facilitate 
the chemical and electrolytic phenomena the liquid It 
healed and given a rapid rlreulatlon In the directicm 
of the current The rooctlona are eaally produced at 
the positive pole owing to the great anrface of contact 
o> the anode and the bath but sijeh reacllona are leas 
paally produced at tha cathode whose surface Is much 
emaller Therefors at the beginning of tha operation 
there Is formed an exeess of siannate of soda and Its 
qnantlty keope on Increasing When the percentage of 
Blannale exceeds a certain value determined by expeii 
enc* the hath U net Huflli lonlly alkaline to allow of 
the good progress of ihi actlnus Borne of the liquid 
la then removed and rciilaced by eoda lye When the 
operation hi well carried out there ta but lltlle hydro- 
gen set free at the negallve pole and nearly all the 
oxygen snlara Into reaction at Hie poaltive pole The 
amount of gas given uff shows an Indication as to the 
working of the procews and the end of the rxtracticm 
of the tin roincldcs whh the greatest dhtsumpiment of 


In Italy the tanks gimerslly used are mode of Iron and 
have alhjut inn ruble feet capacity The liquid Is made 
to- rirrulatc rapidly between the re-heatcr and the 
^ka bj I pump The six anadew whlrh are iioad are 
^ned h> iierfpraied Iron huldpra cnntfintag the tin 
gonp, while the seven cathcMlfM are made of pjatea of 


Iran. Tha tin Is tluvam Aon* m 

msagy Stnto vkMt nAsran Mi flHfflMf «n« 

colleotad by serAplns oC Tits M«4«r flWvM Is 
washed and tlua eo m prisse d In cyOndrieal enkss. 
which are kept wider water In order to pravMit sxUw 
tlon. The caken an meltad in a furaaoe of tbs klad ' 
which is tiaed tor bismuth A part of tha tjn Is 
oxidised dartng the operation The metal la then i*- 
onperated by a raduelng trsatttMH of this oxlda la • 
revsrbentory furnsoa. 

The Iron obtained at the cathode doea not camtaln 
more than 0.1 per cent of tin when the process is well 
tarried out, and this Inm Is of a very good quality 
and la Bought for by Iron works. (( Is this part of the 
procoas whleh makes the pressnt tasthod of tin eg> 
trsctlng eoonoinleal, for unlsaa the Iron can be used m 
meUllorgy the case would he Otherwise, os to true for 
other tin sslraetlcm m ethods. The etaanste of oodb 
taken from the hath to then traaetormed to Moxlde Of 
tin, and to eeiry thta emt we Stter the liquid taken 
from the tanks snd a ourrsnt of earhonlc^eld gas to 
passed tbroagh It. There to formed thus earhonaU of 
soda and atannlo odd, and this lattsr to roasted so es 
to give Moxlde of tin, this prodnot being used In oeiw 
miew end ntoo in the ehemleni indnstry for mnnnfectnre 
of tin salts At present there to used in Itnly from 
no 000 to 80,000 tons of tin, the greater part of which 
goes to the manufseture of tin esns. The scrap to ostl 
mated at 11 000 tons. Aa soon as the new works an 
completed, the whole of this smooat of sermp can be 
treated In Itnly 

TRi uoois msBn or oo«n m lanubs in 
imT wuuua 

Mention has already been mads ta these cohunns 
of the msgnlflccnt flight of Ckiunt de Ijsmbert on s 
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Wright biplane from the Juvtoy sUrodrome to Paris 
and above the Eiffel Tower In the present Issue we 
reproduce a photograph showing the nerepinne flying 
near the tower at a high elevation After circling 
about the aerodrome n couple of times In order to 
reach a height of some 460 feet, Coont de Inmheit 
Iflt It at 4 » P M on October ISth and flew atrntgbt 
for Parli, paaelng over qbevlHy and VHleJolf and en 
tering the city by pasetog over bastion 81, nhont 180 
feet lo tbs left of the Areuell gats. Prom this point 
he curved to the left and kept atmABj ascendtnf, so 
that when ha reached the HUffel Tower ha was at a 
height of aoms 400 metera (1,311 feeti, or lOO metera 
(828 feet) above the top of this lofty edllloe. After 
paealng over It he described m wide seml-elrole, and re- 
turned to Juvtoy aloiig the same route He alighted 
at 6 80 P If tom than a ecore of feet from bis 
ihsd, snd wu ksnrUly cheered by the crowd of spsc- 
tators who had witnessed bto depatturs and retnrn. 
The total length df the flight waa 40 minuten Oo sec- 
onds, and the distanoc covered clom to 30 mltH. Thq 
alr-llne dtounce from the aarodrome to the lower to 
nltont ISH mlleo, but the eouree fidlowed by Oouat 
de Lambert waa a ooople of mllm loafer, ta whtoh 
ninet be added the rireults of the asrodroaie at tbs 
itart and upon the retorn When congratala^ ulpoa 
bto magnUMt p ei f o r mance by Orvttte Wri^ (who 
had juat arrived from Berlin), Count de Laiahhtt wss 
very modest and had Mt NUto to my. The ehlst Iqi- 
preeston was the slow speed at whid he memed to 
be traveling whan ffying at a unai lieltht, sgd the 
W4ll-algh latsrtotBahto Hine befors h» ffpslly iwhed 
again hto starOaf paivi Aitkossh UU dl^t ww odd 


fkipr a 

WMBspdhir. m upmmh l y 

MM Mt IR fleoMdi. dnilM 
erst an kisMlsn (144 mOmlr at ga mmm aiMt 
of AoiMtosaabbar Tbsake h«i astsi^ dwsfwd 
la a MMs infM a dtotMM M lisat M ttM M Mi? 
toik IS A»sar, whMi we itatqd Oftpe ifeihe Rfo M 
believed Urn eSpsUe crftmveriM 
rovtoit AmOrtoa and pmttoipate la 4ha SMMt Mhl 
durtoff the HuaeoB-FaHaB OsUhratlsit. TI^H qoatath 
whlM to for a prise of 110,000 lor the flrttasPMlBaiO OK 
dlrlfflhle that aim from New Terk te Alhaairr is tph# 
MA epea untU OotalMr Oth, lOU. 

The motor ssed by Fuman la Us MMt jr«0Nd> 
brssklsc flMrt to tbs tame cme that he tttsd tn win- 
aJag tbs lOardtotaaos oonUst at Efeslms. ' tt It w 
Osmae revoMagoyUndor motor sf M hntm poPW, 
having 7 oytlBdert that rovolve In n pliMid 

aroond a stationary erankriiatt, la a hndto test Mds 
by ths Aero Obth of Francs, (Ms motor devsfoltSd 
only 84 hotas-pewor sad ran for m hours: FhthMn 
has had however, greater success wUh tt, u svt- 
deaced by hto asceUent Eight. Both Psolhsa sad gbss- 
msr. hi wsH os Farmaa, hnvh aton amda qsosllsBt 
flights recsatly spoa Farmaa Upianm at tbs rsemt 
avtotloB mesthigs at BtaApoU and PoBcssier tn Mg- 
toad Ths revolv1ag<yIliidsr motor bsbms to Iwvs 
worked well la every tastoace, tad to hnvw deoam 
etrated its reltobflity 

Ths NlehoUn trophy was branght to Amsrlea last 
week by the president of the Aero dub of Antorlen 
aa a result of WUbur Wright's flight of 1 hours 10 mto- 
utm on Deoember 31st last at La Maas. When asksd 
ahethor hs thouUit It would rsmstn bon. Wllhur 
Wright to said to have repUsd that ths wtansr tor 
this yaar must he prepared to fly frooi daern UU dark, 
■o la all prahablllty Farmaa a rseord wlU ha coasldm- 
ably beaten before the year to ont 

As tbe trxtphy can oaHy be ocBipsfhd tor between 10 
A. M. and sunset, bowever, It toe flight tor It to not 
made untU toe last day of tbs yaar. It eannot be ef 
more Uiaa of Six or seven bOuid^ duiWiHi. 

is iu ihB i sa t i In Wmar F uri n e seisa. 

At toe aBBSal meeUag ofnbe New aagfind Water 
Workd AgeoelaUen one paper dmlt wftb tha extensive 
sludtos wbleh have been te pragrem tor eosM years 
at the iBBiencs SspartaMnlal Btotioa. and anotber re- 
corded some tetoresttaig rmnHs obtained at the Pough- 
kMpsto water works. At the Laurenoe establtolimaat 
many dlslnfeotonto have been tested, including eopper 
miu, pernunsanala of potash, snd calclnm ebtorlds. 
Unlike ixipper mlts, both of tbe latter reagento are 
rapidly deoompneed, they elfect a considerable reduo- 
tiem In the number of bac>teria present, and the re- 
aultlDi compounds ars of barmlem obanetsr from the 
pbyslolotloal standpoint Reoeht experience at Pougb- 
keepsto rnlatfs chiefly to the employment ot oaleltnn 
chloride, which hoe been found heneflcUl In preparing 
the water for flltratloa The geaatal teadeney today 
lu water porlflcaikm Is toward rsduotloa of tbs work 
to lie pertornwd In Biters. British sndsavois of toto 
ttou ore mainly ecmflned to toe j^rovlslaB Of stongs 
reeerroirs where partial puriflettom oeettrs by natuil 
ageactoa. wbUs American e sgl nssrs more gHWtnUy at- 
tempt to harisa the p r oce m by means ct esagntonts 
and dtolafectanta alone or in oom Mu tlo n . Tts Pdpero 
nienUimed are worthy ot consideratton, but we totok 
tbe British method of piMmiBary treatment generslly 
preferohle, ibpeetolly tor waters strqsdy tosnotsAaed 
by a fairly large proportion ot mineral mbs. 


Tbe Busstoa gorernmeat views with atom toe ad- 
vent of toe alrshtp or aeraptoae. ttoMeaUy toe tear 
toat eome aeronSsitle ntoUist may posetoly drop a 
bemb upon tob Omrii Wtoce hda wPoidM gbv 
ernuMBt to a pHob of nerrans tear The Iftotoier at 
tbe iBtortor has given toe foUbwlag famtouoUdna to 
hto gpbotdjbatto 

1 AUbooMiu of flying maahlnm and mrabtosnn to 
be enrefbUy Watobed by the poibgi , 

1 AU toe ssiv-riobB of Ruirfa must be rtgtoMMb 

and toeir members an ssbjeot to supsrvtaWa by ths 
sserst pelloe. 

A good egampis et tbe ecoaomy often adsmi dl tts g 
by ohandml toveeUgatlan and dtoeomry to Rb t Mgb s d 
in toe one of ttitmmartat. BSny yean IM trRfto iMk 

wto tosde by popdertng tba ndlmM luMbi to ll^fl 

tar mors than Us weight to gold. 

tot toto d iB Bove r sd ton to nuflwf ^to-ssiit 
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m to A W7 sour tlaukMp«r At this Ubm of 
,(IM Ttor it to Abcmt • qoBrttr ot an hoar tMt, while 
19 j*4lbni*l*r U wlU h4 ntorlr Atuni mtnutao elow 
iW thto reoacB w« <0 aot toho time from the reel 
■WA, JtotftwB OA toiggiimiy nn which come* to merKi 
|h tmtr twohtj^r boon exaour on the eeoaoA 
Hmn ore oolr tour dnr« to the jrcnr when the real 
«aa to OB time, wto., April lUh. Jane ISth, Beptember 
aAd Oeeambrtr 9»th A non dial reoorde the 
toht auto tlma and not tha mau auto time, and ooa- 
aadaeatly to a rery poor tlmepleoe (or actual aerrloe 
Cli theae doya. Hoverw, It makca a very attractirc 
ernamant, and readen of Hudy Muto Workabop may 
find It totenattop to make a aimple dial. It la popa- 
torly Boppoaed that the 1ayln« oat of the enn dial 
teeo to a dUBcuIt matter, bat thto eu be doM with- 
out the nee of mathematloa If the dlffereiice between 
the real aotor time, the meu aotor time, and atond- 
ard time to clearly anderotood Nou, atrlcUy apeak 
tog, to the momeot when the au oomea to merldton, 
that to, whu It to du ooutb of the Obaorrer Aa we 
bate toot otated. If we depended upu the real ou 
to mrfc the noon hoar, aome of oar daya would be 
riurier thu otbera. Oar watdiea would have to ru 
uywbere up to thirty oeconda a day fhat and alow 
ai different ttmea of the year. In order to keep pace 
wHb the real eon. The imaginary eu which keepa 
perfect time la not much better for general pnrpoaea 
beeanoe nou wonld be different to dlfforut Obeerr- 



fir. 


era. A mu to New Turk wuld hare different time 
from a nmn to BroUlyn. A oommater from the Or* 
angea would hare to oet hto watch ahead about a min- 
ute when going to bnalaeoe ud bock a minute when 
returning home. To arold aU thto compllcatton we 
take oar time from the meu nou at certain flaad 
merMlana Juat 16 degieei apart. The eastern aectiu 
of the eoutry geto tta time from noon at the aoronty- 
flfth meridiu weat of Orerawtch, cutrol time U 
tahu from nou at the ninetieth merldton, moun- 
tain time, from the hnndred-ond fifth merldlu, nnd 
Pnidflo time from the hnndreAnnd4w«itleth merldlu 


•waet of Oremwtob Banring theae (nota In mind, we 
cu praeeed to lay ut our dial wtthut the uce of 
malhematlee ra the fur daye abore referred to whm 
the real aw and the Imaginary son come to merldlu 
at the — r«e time. 

Ilret of all, h to abecfinMy neeemary thU the line 
oaaltngthe dtodoir u the fitol tooc ahall be aboolately 
paraBA with tha nsto of Uur oarth. Ttoto balng the 
eeae. It mpkee no dlfferesM what the poattkm w form 
of the anrfeee reealrtog the ehadow mhy be ao tong 
oa It to rigid. Onr pyoblun reaotow itaalf therefora 
IntAthe qnaotlon at how we ahall protlde for the ptoe- 
tu tUt 

U to panbouy at^giut that at the North Futo thto 
Un wwld oeevpy meroly u-oprlght poattton, and a 


tor iatoylimeht «OnH he nqnlred. eiaopt that the b 
.'hmihg Wtoliu ham ta shmbtf rontto to tha appa 


dffoator an anmntna atoattor to ns. * turn 
Jlim.MfptA' U.the dhadov-epouag Itoe to to he 
to the aarthh aafs, It to grtowt that at thto 
tMih mtok hr perf^ >oiMuat and peintlng 
'ditto ^ |tgMUr h* er totereto to 



.patoftoMto toU ttoA the how marha would be twelve 
emhi dMtooH to Ma gurtooe. Thto aame Cm of eon- 
dM eatod he need at any toUtude. prorlded H haa u 
amagamut tor cuttog It up (Fig. i) ao aa to main- 
tain tha peolttoa of tha ama Unc panUM with the 
aartoto uto. 

In haitndan midway between the equator and the 
polea n hortoutnl form of aundlnl to moot commuly 
ooed, ud we wUl coutruct oure according to that 
autdd. 

Fig. 4 offonto a general Idea of tha method of oon- 
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Uructlon. The material ehould be well-eeaeucd pine 
(or the boaeboard which may cuelat of two plerre of 
% Inch atock meaeoring lOto by 6 Inches each with 
two 11-lnch cleaU to eorreopond In the preparation 
of the gnomu or shadow-casting piece ABO, the nwen 
tial feature to that the uade at A ehall Invariably 
oorrMpond In degree with the latitude ot the liMUtllly 
where the dial to to be placed k'or instance, since 
Boetu to IS deg. 21 min. north latitude, ugle B, it 
the dial to to he uoad ta Boston must be a shade over 
421/2 degrees, at Maw Tork the angle B should be 
40 2/4 degreea. 

The boM line of the gnomon should be et liwet long 
enough to extend two-thirde of the way acroes the 
board. If our dial to to be for Indoor use only the 
shadow piece may be custructed ot heavy bookbinder e 
paoteburd, but tor outdoor exposure It bad better be 
made of braae or heavy galvanised sheet iron Make 
a paper pattern, and get your tinsmith to cut it out 
for you. The out-of-door eun dial should receive at 
iMkot three good coats of the beet white lead paint 
M a protection from the weather 

Haring reached thto point ud having amembled 
the various parts, fasteolng them seturely In plore 
olUi screws or good wire nails we are now ready to 
make our markings upon the dial surface for the 
twelve or fourteen houre of daylight during which 
our innsblne clodi wltl be of service These may be 
made temporarily with load pencil ud afterward 
lined to with waterproof ink or good black paint 

It to very ceeontlal while placing these lines of 
course, that the dial shall remain to u absolutely 
fixed poslUoD ud that the gnomon shall point ex 
octly north and south, as It ought always to do It our 
Urns la to be at all accurate Now, without a survey 
OT's compass how shall we accomplish this? Meu 
solar noon to Boston to at alxtfsm minutes of twelve 
o'clork. By that we mau that at U 44 the Imagl 
nary sun Is directly to ths south and if at noon on 
ChrtotniM day or uy other of the four days shove 
muthmed when the Imaginary ud real suns coincide 
we place our dial so that the gnomon with angle B 



He A-A O MU lBfi BIAl TILTID TO THB ABOU OP 
ITfi lATirUBI. 

toward the aouth, casts at either side no shadow what 
aver, the shadow that extends from the edge of the 
gnomon maifes tho hour of XII At 12 44 a Itoe 
drawn alang the ahodow will be the I o'clock mark 
or tha real toUr tlma. With a reliable timepiece to 
hand we may that proceed to moke the necessary 
maikinga u the hoaie go by, being carefol of coam 
to Idh that the pooltlon of the InstniuHint hu not 
been altored The moning boiin will bear the same 
fslatlve dWtoacea fnmt XII on tbs opposiu side o' 
«P«al. 
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To find the diffoNnoe botween mau solar Uum and 
the Btudard time (or uy locality apply the follow 
tog role Ascertain the dlfferenoe to bmgitads be- 
(weu the given place and tbs merldlu ot the stand- 
ard Ume of that locality os todleatad by the followtog 
table 

Colonial time Is meu solar time at aoth merldlu 

Baatem time to meu solar Ume ot 7etb meiidton 

Central time to mean solar time of 90tb meridian 

Mountain time to meu solar time of lOMh merldlu 

Pacific time to mean solar time of izoth meiidton 

Multiply the oumber of degiv.-s of dllferanco la longi- 
tude by fqpr and tbii n-sult nil) be the dllforeoce of 
tlma in minutes. 

If the studard merldton Is the larger of the two, 
nieu solar noon will oniir Just as muy tnlnulos be- 
fore 12 o clock studard time If It be sutaller, the 
time will be so muy mlnuU-s later 
To llliisimie 

The meridian of eastem time Is 7'i dog 
L,ongllude of Boston Is 71 ) dng 

4 deg 
Multiply by 4 


14 nilnuU-s. 

The meridian of eastern time bi Ing the largiT them. 
fom ininn solar noun will occur at is mluiiles brfurt 
17 o clock and the sun dial musl be placod so that the 
gnomon coats no ahodow at that time 
Should It be thought desirable to ronatrud a vrrll 
cal Bun dial Ui be attached to the southern wall ut a 
houia, for Inslanie the same iirindplia apply oa wa 
have already laid down, only be auro to hear In mind 
that the easentlal ugle of Ibu trlugular gnomon to 
alwayi the one farthest to the south and not the one 
resting against the baseboard It to more Iban prob- 
able that thu wall to which the dial Is to be fastened 
does not face exactly ooulh an that It will be nocen- 
sary to bud the gnomon slightly to the east or west, 
lu order to git the prupir direction for Its upper edge" 
Having had good success In the i-onstriictlon ot one 
or more sun dials made an»rdlng to the foregoing 
siiggeallons, possibly it may be thought desirable to 
construct aomeiblng of a more pernianeDt nature, ud 
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the following directions In regard to the use of con 
Crete for I hat purpose may be of a. rvli-e 

In making a mold for the ronatrudlon of the plane 
portion of the dial one of two methods may he fnl 
lowed Make a abellow box the exact sl« and shape 
of this part of the dial Before the bottom board to 
fnalened on, draft upon Its Interior Hurfaci a n-veraed 
tracing of the markings of a prevltnisl} ronstructsd 
dial giving of course also the llou^mark figures 
These may now be gone over with a V-shnpid ehlsel 
If raised markings arc desired or they mav to built 
up with modelers wax If figures Indented In the shine 
siirfaro are thought to be more deslmbln A thin but 
tapering piece of board should to- fastened al the point 
where the gnomon Is to be Inserted latir on The en 
tire mold should now to- thoroughly gnm over with 
tallow to prevent the conirete mixture fniiu sticking 
It uy point 

A good concrete for onr purimee may be mndi of 
two parts sand and one of Portiud lemciil Thes< 
should be thoroughly nilxi-d before water In added 
About 20 per cent of water Is biipismciJ Io be Hls-iit the 
right proportion to use but a tollir rule to follow to 
to oonttniie to add water until the mixture has anrh a 
conatoteney that tapping iiiMin It with a 11 trowel 
will bring water to the aurfaie ll.e com rite ahoiild 
he allowed to sit for five or alx hours bofon the mold 
boards are removed ud by the way thi-w ahonld 
bave been faatenud togelhor with Neixiiis After this 
the atone should to. kept moistened eiery hour or two 
for tivo or three days to obtain the to-st n-siilts An 
other method of making thto part of thi dial though 
the result might not be quite satlsfai lory would bo 
to fill a ahsllow box with concrete working the mark 
Inga Into the aurface beforo It haa begun to set \ery 
mnob 

The gnomon may he made of Iron by >oiir liUid 
smith neighbor In whieh case it ought to iiiid. ri.<> 
aome treatment to prevent Its niatlng or It muy to 
cut ot brass from a wooden model ITniliig thto 
firmly cemented In the groove provided for It w. bin 
now a dial ready for whatever aurroundlngu mux ui em 
desirable Concrete atone may he niidernl Imim 
vUms to the action of water or frost by the rulluHliu 
ireatment FTrat wash it thoroughly with n h <t ■miu 
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tiun of CMtile KWH. lad after mbbtiit In and dr^lni. 
npply a aolutlon ot alum. 

Hlnca the rolor ot the concreu may not ba wholly 
KntUfaciory for receiving the ahadow of the aun, the 
uppur Hortare of our atone may ba kapt painted with 
load pntut or with an ineolubla whltawuh 


xxninunAi. ooLoi Kixnra win uauu 
oKunoAi tOLunoia. 

( ninr niaourarturing to-day la oarrled out upon a 
VI rv lurae oiala, and ao oheaply that It has often been 
I oiialiloriMl quite Impracticable for the amatenr to 
prepare bis own colors but one should bear In mind 
ihiil the colors so produced are of absolute purity 
eontnliilng no adult) ration whatever Piirtherroore, 
tlioro Is not only an elementary knowledge of them 
iHtry obtalnixl but a useful and valuable product, at the 
lost of a very aniall outlay 

The following colors can be easily mode without 
the nse ot special chemkal vessels ths uns esseotlal 
iwlnt being that all the water used ihonld be filtered 
so ae to free It from organli matter and mechanical 
Impurities In the form of Iron rust and BOinctlmes 
small fragments of earbonnle of lead obtained from 
the lead supply piping 

The following solitlluns must be mode In clean glnsa 
hottlea, half a dosen striiis of glaas half an Inch wide 
and tan Inches long nnd half a dosen or moro of 
common gloss tumblers and a few sheets of white 
blotting paper 

in the [lean bottles make up the following rhemltnl 
solutions 

1 Iodide of itotasslum 120 grsliis dissolved In 10 
oiinees of water a label being placed thereon with 
tliH name of the fhemlcol 

2 Ulehlnrlde of mercury, 120 groins dissolved In 
10 ouiieos of hot water nnd allirwed to beeome ^(,ebl 

3 Two dnu lima of nitrate ot aMMtC* of lead dla 
solved In 10 oun(eB.«( hot' water 

4 Half HiT ounce of protoaulphate of Iron dissolved 
in 10 ounces of water 

fi Half an ounce of ferrlcyanlde ot polaaslum (red 
pruaalate of potash), also dlaaolvad In 10 ounces of 
water 

6 Halt an ounce of bicarbonate of soda disaolved 
In 10 ounces of water 

7 Two drachma of nitrate ot silver diseoivnd In 10 
ounces of dlatllled water 

R ' Half an ounce of bichromate of potash dissolved 
In 10 ounces of water 

Now having all these chemical solutions made pro- 
ceed as follows Hour Into one of the tumblers two 
or three ounces ot the bichloride of mercury solu 
tion, then add carefully half an ounce of the Iodide 
of polaasluiu solution, stir well with one of the glass 
strips when Instantly a beautiful deposit of scarlet 
vermilion will be formed 

He )«rpfu1 not to add too much Iodide solution 
bniiuse this senriet vermilion Is soluble In a solution 
of Indlde ot potassium which may become parllally 
or wholly re-dlsnolved If this la the caae conttnuo 
to odd more ot the bichloride of mercury aolutlon 
when the precipitate will return Alwayi have the 
iiiunury solution In excrii thle will do no harm 
The prei Ipltale or icarlel vermilion, la known 
(hemliHlIv on 'ailiae of mcnuiy 

The Iodine, whi) b was chemically Iwund up with 
IKdaaeluni wae freed when the Iodide solution woa 
mlied with the bichloride of mercury euluUon there 
being a greater affinity between the Iodine and nier 
ciiry than led ween Iodine and potassium hence tbs 
change. So lodido of polsssliim and bichloride of 
mortury when brought together In eolutlon form 
todtilc of men wry and ihinride of potaaslum 

To purify the lolor en produced all that la neces- 
sary Is to allow the pre< Ipitate to subside pour off the 
clear portion (this contains the chloride of potassium 
which la held In solution) pour upon Iho precipitate 
sonit) I lean water Allow It to subside About four such 
washings will rtinave (he Impurity Then fold a piece 
) ( white blottlug paper about ten inches square eo as 
lu form a quarter of tho sheet Open the (old, pour 
Into It the wet prerlpllslc wseb out the tumbler pour 
the washings Into the blotting filter and place the 
blotting niter Into another tumbler or Into the same 
one, If moro convenient When the precipitate has be 
come well drained II may bti allowed to dry or bt need 
In a moist condition by adding a few drops of gum 
arable mucilage being well Intnrporated with a bone 
or hard rubber paper knife npon a piece of ground 
glasa, or when dry ground with a pestle In a small 
mortar, and used as desired Tbe above description ot 
Altering will apply to all the following colons 

me lemon yellow Is made by pouring two or three 
ounces of the lead solution Into a clean tumbler and 
adding half an ounce of the Iodide of potoMlum sola 
tlgn Btir the mixture well the pale yellow prectpl 
tate being iodide of lead lhash the precipitate and 
Alter aa ter (he vermilion 

TAmon ebroBiW U made by the following mlstnre 
ThiWe ouncea ot lead aolutlon la peoteff Into a tumbler, 


and two ooMM ot the tdehfoteate of pote* Hlutlda 
poured Into It, Btlr with a deaa glaM atrip The 
beantltnl rich yellow precipitate la chromate of toad 

The chromic acid of the bichromate ot potash bsO 
combined with tbe lead of the lead salt (owing to the 
greater afAnlty of tbeee two bodiae), eo that ohromate 
of lead Is formed, and acetate or nitrate ot potash Is 
formed ss tbe reeult ot cbemlea) combination. Weah 
the precipitate end Altar as befors, oltcays using a fresh 
Alter paper tor each precipitate Fhre white or car- 
bonate of lead la made aa toUowe Poor two ouniM of 
the lead solution Into a tumbler add about one ounce 
of the bicarbonate of soda aolutlon a dense white 
precipitate of pure rarbonate of leod to formed (white 
lead), the precipitate being wanhed and Altered ns 
before lu this case I he carbonic acid, from the hi 
larbonate of soda hss attacked tbe lead from the 
acetate of lead aolutlon, carbonate of lead being 
formed and acetate of soda. 

PruBsIsn blue to fonned by tbe following mixture 
Take three onneea of the red pruesiate of potash solu 
tIun In a clean tumbler pour Into this about three 
ounces of the protoeulphate of Iron aolutlon, Instantly 
a dense beautiful rich blue precipitate to produced 
sllr this well, the reanUIng precipitate to Priisalan bine 
In this rase the cyanogen that wiu combined In the red 
pruislate of potash has seised ths iron of the proto- 
■iilphato Aiul formed epanidt of Iron, while in the 
clear solution, when (he praelpitats subsides to held 
the snlphote of potash formed by the resitlon This 
lirecIpKate will take some time to subalde Never 
mind thle wash this precipitate at before when It 
will bo found that there to one of the Aneet blue colora 
produ)^ that It to poealble to obtain A beautiful rl( li 
brick red to made by pouring Into a tumbler four 
ounciw of the nitrate of silver solution, then udil 
thrrele thfee oiiuiee and a half of the blihremale 
solution, stir this well with a glasa atrip stir It 
vigorously because the precipitate to apt to bo rather 
roorao It stirring Is not well attended to Tbto pre- 
ilpllate Is (hromato of sliver a very permanent rolor 
Although the tenn brfek rod to given to It 11 to more 
of a purple red a (olor In fact that lannot lie pro- 
duced by any other menna By preparing the above 
colors ones solf there to not only great pleoaure de- 
rived but a knowledge that t an oaly be obtained by ex 
perlmcnt. 


AM UTlkSSTlXa rAMAMOX 

In the demonetratlon of truths of a srlenllBc ebarao- 
tor, it to eomuilmes surprising to an exiierimenter to 



obtain results seemingly u|>posed to what wo conceive 
to be a natural sequenc-o of means employed Think 
lug It may Interest some of the readers of the Scien 
Ti) i( AnKucaa 1 give the details of a small appara- 
tus which 1 conitrueted some ume ago As shown In 
the accompanying engraving the device comprises a 
liaseboard A from which rise two supports SB A 
hollow shaft ft to supiiorted at each end by means of 
screws D, threaded through tbe vertleal supports 
Mounted on the shaft (7 to a hollow drum £, conslnt 
Ing of (wo sanl-ryllDdrical portions eccentrically con 
nected to form the offsets g at opimstle sides of the 
dram These offset portions are open, aod provide 
communlostloo with the interior of tbe drum those 
to one of the supports B la a box or air chamber O, 
through which the shaft C runa The shaft o Is pro- 
vided with an aperture oommunlcating with tho in 
tertor of the drum, and an apertnre I, eommnnlcatlng 
with the interior of the air chamber O An opening 
/ provides eommunloaticm with ths ouulde sir I 
have asked a numlMr of pereons to predict the rault 
of rapidly rotating tbe drum In tbe direction of the 
arrow (which waa dona In lUa caaa by drawing a 
cord wound <m the abaft), and all have itated their 
belief to be that tbe air would be drawn Into the drum 
and would paas throng the abaft into the air eham 
ber iHuIng from the apertnre / In foot, the x^t 
to a current In tbe oppoaHe direction, aa can r^lly 
be damonstrated by boMlng a piece ot paper beten 
the opening J Tbe paper will be socked inward. Tke 
explanation, ot ooune, la that tbe oantrltngnl tena of 


lag p o w p r h a ft wa 


IT ITf ilTfT iT P 

T^aaoompwiylag lUnatratlon pbtttrag'h 
AlterUtt tha water in a Olsten so aa te lAiilte It St for ' ‘ 
drinking Tbto Alter may be BMUed to aag etBtera.kf 
simply Alllag tha cistern with stehs or oonofote la aii^b 
a manntr oa to get an Inverted eonleal or pynwMai 
boUom The device cemprtoes a bnaket A, adapted to 
At Into tbto conical bottom The boaket It pratohblf 
made of sheet Iron or ateel of light gaga, and te pro- 
vent It from rnatlng abould be galvantoed, Tha baakat 



A oisTui ram. 


ehould be attached by meana ot atrapa B to tbe pump 
pipe c A wire screen B Ate serosa the bottom ot the 
baaket, and to aecured to the pipe 0 Jnat above the per- 
forated bottom set tlon of tbe pipe Thle forma a small 
chamber D In which tha Altered water coHecte. Above 
the screen S are placed layera of Altering matwtol. con 
■toting Ant of roarae gravel over tohicb la 'laid Ana 
gravel and then a layer of fine sharp sand Above tbto 
a layer of charcoal should be placed, then a layer ot 
flue sand a layer of coarse sand a layer ot Ane gravel, 
and Anally a layer ot coarse gravel Over thle la placed 
a coane wire icreen or perforated plate to keep the 
mass In place 

The Idea of tbto arrangement to to do away with any 
contamination of the water by Altering It only aa It to 
used Tbe wide lop ot the Altering basket provides a 
large Altering area while tbe apex allowa oa small a 
voliius u poMible to atond In the Alter baaket an4 
become brackisb In case ot a long droogbt Tbto imall 
amount may be thrown away It It to found unAt for uae 
and frosh Altered water quickly obtained, at tbe same 
time keeping ss large a reserve above tbe Altar basket 
ss tbe size of the t Intern will permit. 


A OLont-oonnB souw suns. 

The s( rew driver hero Illustrated will be a welcome 
addition to anyime’e kit of toole. ss sometimes In a 
close aiKuv one (sunot turn s regular screw driver 
vllh any degree ot eattofsotlon whereas with tbto 
screw driver by using Arat one end and then tbe other 
the wrew i sn bo lightened up utcely 

In use it aomewbat reeemblee an angle wrench Take 
a piece of 14 inch square tool steel, about 41b Inches 
long and beating It to a fair hast bend one end over 
and form a lip ss shown at A, Fig 1 Then, tnrnlng 
It one-quarter way round (this to done so that ths 
other end clears the work when using) bend the other 
(lid and shape It as at B Dre«i up the btodw with a 
nie making them slightly hollow back of the edge of 
the Up which ehould be a good 1/64 or t/3S tneb thick 
Then harden It at as low a beat ss possible, and tem 
por to a strong blue 

One need not conAne himself to this stxe of steel 
The devlt'e can be mode lighter or heavier to suit 
various requlremcnla 



& 1 ' 


Right here a word on the shape of a aoMW-drlTcr 
Made may not be amtoa Host of tbs screw ditreH 
tbe writer bos seen have llpi ot wedge ahapt ig AMrirn 
in Fig. J When made like thto they have A tendMtey, 
when in ttas, to climb out eff tha alot and 
ao that It to dUleuR to tighten or loam ten asraw. 

Tha Made should be made u Ik 1% A, Mlgk^te IM . 
low batk ot the lip. mun nada tkto wter te 

(steiltettto batten of titeatei AN - 
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BmAlatkiM or Hkort Wa«« |jeB«th 

At Uie rarent meeting of the British 
Aiaoclatlon for the Advancement of 
Science at Winnipeg Prot Lyman, of 
Harvard Unlvenrity described his Interest 
liig researches on ratllollons of very short 
wave lengths The radiations Involved In 
ordinary laboratory work are comprised 
between 6,lt00 and 2,600 of Angstrom Si 
scale Schumaim has demnnstraUKl the|| 
great eflvct of the atmosphere In limiting t 
the spectrum In the ultraviolet region 1 
By the employment of lenses of fluorine I 
Prof Lyman ban extended Schumann s re- ' 
searches, e«po< tally to the region between | 
2 000 and 1 030 Angstrom which exhibits i 
peculiarities Of grest Interest No visible 
hydrogen line was found between 2 000 
and 1 600 Between 1 660 and I 030 — 
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■ iioved Tbe cbemlcal effects of these 

radiations of short wave length are very 
J!^ _ Intense Oxygen especially at low press 

shown that tbs pbotochemlral action of 

these radiations Is 26 times more Intense 

than that of ordinary ultra violet raya — ‘ 
TVPIWRITKRO. 1 a Nature 
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F FNCH authors hove wntlen mony Uvoly hde» whkh. hocMLso of labu 
cunvcmboiinl incxl«sly, Imve berm, unU rtscenl tranilohuns. unkirawn li> lliuao 
who rend only Engbm. Pniduh mndoxty end unfair prufudice hevi deprived 
us of the mcnifst and livcdiest lales ever wntlun Mauimssant was the one 
mun in France who bucauao of his envitonmeni and lompcvamiml, couM wrde 
truly the reelistk vnuu of REAL PARISIAN LIFE so foacinallngly as lo nvet 
yeas otienlion to his merry tales, lo Ihu oxclusion of everything ebm 
^ Maupassaat’s evsalfiil carssr gavo him rdeas, sihialinns and local color lor 
ms msurpasMid stories. Strung In Imagination overflowing with notiiral en- 
Ihusiasm and passion in his study of human Ido and phases of human conrtikl. 
Ihi^ really hapuming not as wo imagine they mi^t or os wu wiaikl- BUT 
TH^ REAL DOINCS OP LIFE is what Maupassant bIwu>s gives us. <] Pcxi 
dcncribos Iho unuaiuL Um unnatural, the impossiblo Mauimssuiil (he n-al llin 
natural and the possible, holding a imrror up to nelura His dramcdi,. inslini.1 
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The mmUned mbeerlpilan mue end reun to futeittn eouniilui Includ 
lac Ceuerte. mil be riimlehed npon tpplleulou 
■emit by poelnl or exprea mminj imler, or liy bonk drift or check. 


lldNN « Inr Iril Draedirij Mrw\nrk 

NEW YORK BATraOAY NOVUMBICR 20th 1009 

The Idtior |e elweye kM to rwelTe for eiimlnelKiii lllnetnted orucha 
on enhjeeu of llioeiy IniimL If the photofniihi an Atarp, the ortlclre'' 
AtorL ond the fecle oufhenflc the tontriboUone vlll receire tpecUl 
•ttenllon. hecepted ertlrln will be aold for it Kqpilar epoce mue 

rUBlTT or OATUIU VATU lUmT 
The ipnilal «i|ierla on the purification of water for 
the New York Board of Water Bupplp hare been In 
Teatlgallng local eoiidlllona at the Aahokan Reeervolr 
with a rlew to determine whether tho aurface eoll and 
Togetatlon on tho boltom and aldei of the Aaliokan 
Bfloervolr shonid be ontlrcljr ulrlpped down to the 
nlay and gravel, oa waa done in the larger rew rvolre 
ei the metropolitan water dletrlcta of Moiaai hueette 
or whether aome other treatment to obviate dotorlora 
tion during atorage waa preferable It wai eetimatod 
that the itripping of tho soil would coat about $*1,000 
000 Meaera Uaaeo aud Puller tht exfwrt inglneera, 
bavo dm Ided that tho airlpplng of t he Aahokan Rooer 
voir would not prevent taatva and odora In the water 
to a auflh lent eitent to warrant the great eipendltnre 
They ronaldered that aeration at a amall frai lion of 
the coat of atripplng the reaervolr would n hull In bet 
ter water, and that pvrfMtIy aatlatactorv water lan bo 
obtained by both aeration and flltratluu whether the 
reaervolr la al ripped or not K waa rmimimended that 
all the treea and buehea over the entire area be rut 
cloie to the ground and burned ahortly bofurt the area 
ia flooded and that all the atumpa and rooia be token 
out, ao that In (ow of low water they would not be 
unsightly They alao rvconimend that at the outlet of 
the riwervolr a large fountain bo built where all the 
water drawn ont will be thoroughly eapoaed to light 
and air 

Tsi raw nviRu-noB aut aio iiavt etnra 

Qroat iBtereat attachea to the new 14 Inch gun for 
the navy whlih hae been delivered at the navy yard at 
Washington where It will be rifled and the breech 
niochonlHm Installed On completion It will be shipped 
to the naval proving grtninda al Indian Head Maryland 
ter a teat The lumpleted gun will weigh about lU tons, 
Ilf projectile will weigh about 1 400 pounds and the 
Utter will be propelled by a charge of 3$G pounds ot 
powder The extreme range at maximum elevation 
will be more Ibun twenty flvr miles As compared with 
the pniseiil navy 12 Inih gun, tbia will be a far more 
powerful wea|K>n It will penetrate any armor afloat, 
at the moat distant ranges at which arrnrale aiming 
U poanlble The army has alto a 14 hirh gun of much 
lower velocity and power which will toon be tested 
at the Bandy Hook proving grounda The lower mui 
ale velocity lalioul 2 000 fi>et per second) of the 14 Inch 
gun will give II addlllonal life over the 12 inch gun 
After some eighty dlacliargea the rifling ot the pres* 
cut 12 Inch gun of 2 000 footnieconda veloctty becomes 
ao badly worn aa to destroy the aeeuraey In the case 
of the 14 Inch gun the emslon la much leas and the 
gnn will be serviceable for about SOD dltehargea. 

m nw lUTliB AMD OXUAV •■BBXAnOVOBTfl." 

Tho blggeat Dreadnought of areal Britain and the 
noat powerful Oerman veaael ot the lame type were 
put into the water on the same day The “Neptnne,’* 
tho KnglUb Teaael, has a dlapUeameat of $0,260 tons, 
ifill carry tan 12 tan h guns and twenty 4-1 bcIi guno, 
aad har total broadside will weigh 9,120 pounds Tha 
Oarmaa "Dnadnoughr "OatfrtaaUnd’* baa a dlaplaca- 
Blent of 12,000 toaa, will carry twalva 12-laeh guaa. 
twolva 0.7-taich guaa. aad tweatydwo 4-laeh guna, aad 
aha wUl dallTor 14404 poanda U a atagto diaehargt of 


all her guna. The moat msarkahU featare of thd 
"Neplune will be the extraordiaary power of eon 
centratlng the guaflre. The ten IMaeh guna will ba 
moanted la palra In five barbettaa. Ona barbetta win 
be placed in the forecaatle on a high UreL Tha two 
broadside barhettea will be na ecAdloa, that on the 
port aide being more forward than thg barbette on 
the Btarboerd aide. By a novel arrangement the lap- 
erstruoture la bridged over them two barbetteo, both 
palra of guna being tired on either aide at onoc If re- 
quired Of tho two barbettes astem, one will be ralaod 
above the other ao that all four guns can be flred 
direct aatom almultaneoualy Tho broadside Are of 
the Neptune vrtll thus be ten guns, the atom Are 
eight guns, and the direct-ahead fire aU gnaa The 
“Oatfriesland, ' on the other hand, has four ot her 
twelve guns masked by the auperstructnre, and can 
Are only eight 12 inch guna on either broadside Her 
end-on Are wiil be six guna ahead and aotem 

AOOELXXATtOB OT MIO-BiaTAgOt SXPAUi gUnOI. 

Hitherto the trip from New York to SL L«nla has 
been a rather trying one Now, however, conditions 
are ameliorated by two throngh trains which make a 
schedule run from Now York to BL LouU In twenty- 
four hours The New York Central train loaves at 
2 45 In tho afternoon, and the PannaylvanU train at 
(i 25 P M The Centrals train la a duplicate ot tbs 
“Twentieth Century Umited, and the Pennsylvania a 
la a duplicate of Ita eighteen hour “Chicago FHor " The 
Central train Is due to arrive in 8t Louis at I 46 P M , 
which allowing for the dlirerenre in time maksa a mn 
of Juat twenty four houro. The time saved Is about 
five hours and both of the trains are luxurious In the 
extreme There are now seventeen trains dally eaeh 
way on the New York Central and Pennsylvania aya- 

THX UKIT OT kAPID TkAVtIT 

It all mechanic al dlfflenltlea could be overcome and 
suffloleot horae-power could be developed, what would 
be the minimum tlmo In whirh paoeengera could be 
Iranaportud asy from New 'lork to PhlladelphlaT At 
Aral glance, one Is apt to overlook the tact that the 
freight to be transported Is not mechanical, but bnmau 
and this Is a very Important factor la the problem 
becauee the safety and eomfort ot the pasaengera must 
be considered It Is really a question of starting and 
slopping that Impoaoa a limit on tho redurtlon of time 
ccihsumed In transit A very interesting dlsmsslon of 
the question has been received from one of the readert 
ot the Be iKNTirn Awsaic A't He points to the tai t that 
the quickest way to get from one place to another 
without shock or Jar Is to travel faster and fnater nntll 
half ihs dlslanee la covered, and then to stow down 
unt 11 the destination Is reac bed When the rate of ac- 
< deration Is Juat such aa can be borne with comfort, 
the limit Is attained The egect on the paaaengeni 
would be a eoutlnuous preasure against the back of the 
scat, of the tort experienced when a car la started sod 
denly for the first half at the Journey and then In or 
der to prevent them from pitching ont ot their seats 
the rhalrs would have to be turned In the opposite 
direction for the rest of tho Journey during which the 
aarae sensatlnn would be fell It an attempt were 
made to make the same tlmo by any other method in 
volving uniform epeed throughout the greater pari ot 
the Journey an unpleaaant Jar or preaenre would be ex* 
perleneed lie aiartlng and stopping The highest speed 
attainable would tborefore be proportional to tbe dle- 
lance traversed 

Our correspondent draws a fanciful pictnre ot tbe 
railroad of the future, which wonid permit ot auob 
rapid tranall The tralna would have to run In a 
vacuum to prevent them from being heated to tacan* 
deacence by the resistance of the air They would 
also have to be held in suspension In tbe vai nnm tube 
through which they travel, for tbe slightest contact 
with the sides of the tube would result In enormous 
friction The esua might be held In suspension by the 
repulsion ot oppoetag magnets oa the car* and tube 
respectively When thus iiohited, they could be pro- 
pelled only by the magic power of magnetism ITnder 
such rondltloaa, the energy consnmed ia propelling the 
car would be quite low Tbe rnanlng time o* such 
a rood betwpem New York and Pblladelflhla of New 
York and Bootoa would be a matter el a few mlautea 
The time for each holt of the distanoea eooM be ealoii 
1 

leted from the welHcaawa formula, ga— « P, where 
2 

f Is tbs disunce, hsre Ao^ tbe whole Jonraey, a. tbe 
aereleratlen, or change of speed Mwh eecosd, and t, 
the time la seeoiida. Taking an aoeelerattoB ot U feet 
per second sack aeoeod, which would brtug to veat, la t 
neoonde, a tiuln movtac at 20 miles per hour (44 fCet 
per eeeend) he flads that the time from New Tcrtc to 
Philadelphia (8A mllai} aad from New TOrt tp Bartca 
(iMmllen) would he « mlautea 44 aeceada aad 10 ml» 
utso 4 eeconda regpeettv^, 

Thia may indaed hoosaaldapid tho abaolata limit of 
laptd traaattj iOr Urn pasw ai r a «otik| bo tenDkf 


each half of ti« dbllMM OMAhM OB ONk Ml 

tau thromto the mine soaoo vite «l|0 jOttliOQl#- of 
gravity " *' ^ 

in onu XAU or n« OoGtlKAiv. 

It is tsportod ia AMcan papsra that tho 0(1g6mi 
atono, ot which the CnlUnaa waa a portfam. haa hobk 
found la tho poassssloa of Oo KaSrn ot tho llagnUO 
tribe la Eoutpanabeig. The dlmansliata Of this oeocBd 
Culllaan stone have been given si 4423 karata. 

ThIa Btory baa been denied by tb« Transvaal DopHt- 
meat ot Mlaes. and an oAlolal ot tho treasury Ik Frs> 
lorla sutes that tbe origin of the legend can tadojiMr 
ediy be traced to the belief that eaormoni qnaatfUea 
ot diamonds were burled by oommmad of the colsbratod 
eblettelB's wife Hajmtje during tho Boor war Tbsao 
diamonds beeamo the spoil of Uie KsAtau whoa thoy 
retnrned to Kimberley But tbeoe treaeores an lost, 
for tbe KalBrs who burled them are dead and learch 
for them baa been without result 

The poealbllUy of flndlng stUI larger stones than the 
OuUlnan in tbe soil ot Boutb Africa U, bowavor. by 
no means remote. O A. MolengraaB, prdsMor ot mla- 
eralogy in tho Technical High School at Dein, ro* 
cently sUted that the Cnlllnan Is only a portion of k 
mneb larger stobe, the orlglnsl form of which can only 
approximately be Indicated Four pieces must bsvw 
been broken off from the original stone by natural 
crystal cleavage, which Is evident from the clea va i o 
planes Skmh of these pieces must hsve been ot con- 
siderable site. Accordingly, the natural and planea 
fcalled “nur’ In the Ungnage ot the dlamoad workera) 
are only partially sbown In tbs Culllnnn Most ot tha 
crystal planea are cleavage planes. The original por- 
tion ot the Burtace shows only a single octahedral 
fere. It also hoe an Irregular curved front surface beat- 
ing some resemblance to tbe six fncea ot a dodecahed- 
ron and a very irregulerly formed cubical (hexahed* 
rail surface in which the quadrangular ImprasalDM 
can be rmxignhied These qiiadnuigiilar Impreealona 
arc rharactnrhitlc of minerals such as diamonds, which 
occur In the octahedral form The Culllnaa contlsts 
ot a single crystal , there are no traces either ot a twin 
crystal or of twin lamelloi, It Is completely transparent 
and colorlesa Its transparency enn be best compared 
with that of very pure Ice or with the complete clear- 
nose of tbe variety of opal known In tbe mineral Ua^ 
dom as hyalite (prtaclpally conalstlng of silicic add) 

Jt Is true that the Culltnan contains s tew Imparlhaai 
IL tbe shape of inckiaad grains, also some Internal 
cleavages ot fragmentary character called "glemsn'* 
In tbe Dutch diamond trade but their situation is such 
that they do not Injure tbe vnlue of tbe stone aa a 
JswsL In any caaa tbe Culltnan la tbe pureat of alt 
lanrs preeloua atones hitherto found 

The question now arises wbetber there Is a possi- 
bility ot Anding tbe pieces brokea off by crystal oleav- 
age That the) can be found Is certain but It is tan- 
pooslble to predict whether they are now in diamond 
mines or elsewhere The diamond Is formed, as la 
known at great depths by the decomposition ot carbon, 
dissolved In tho molten basic plutonic magma of the 
earth tThe 804«Iled blue-earth’ li formed at a 
later period from this rock.) The carbon was than, 
under enormous pressure end at the very high tem* 
peralnre prevailing at these depths, deposited from the 
molten rock in the form ot dtamonde During the vol 
canle discharges ot tbs masses of rock tbe diamond 
was forced upward witb tremendous foroe and the very 
groat friction to which tbe maae was eiposed during 
Its passage through the crater shaft caused tbe rleav- 
sge ot the stone according to crystallogrtphlc Itws to 
which we have referred It la thareltore not Impos- 
sible that the broken-off fragments ot the Culllaan nra 
scattered over a wide space, and tkmt they may one 
day be found oa Iks surfaee of tbe earth, but It la 
Just ss possible that they are stin lepoalng In the 
depths of tbe mines Blr Wtlltam Crookes bas alsa 
lately expressed the opinioa that the CnUlaan Is the 
smaller portloa at an oouhedraa hiohsa by crystal 
eieavags 

New applications of eleetrlelty are tnlog dl sc ovsre d 
dally but not every new appMehUon Is at as much In- 
terest 4tt tmpertsnoa os oao recently developed for 
pnrifyinf tho air of nadlng tooma, theaters, and other 
close plaeas where large numbers ctmgrsgate. Tbs afl* 
paretna rrierred tn is the eabos geaetator lastglled to- 
cently la the Chieago Public Llbehiy to parity or> 
.oaoaiso tha 10, DM cubic feet of air per mtante that 
la forced Into the mala reading room After the In* 
Bfnkattan o< the ononlslng appamtaa It wu foond that 
the ttalk rending room wu eomplately doodoriaod. tk# 


odor whieb tor yura had m thotwigUy pomahlpd 
popara, hooka. fnralUtaigs. etc, to thia largo roott. 
Tho freik kterlllasd “moaataln” nir in tho room tot ^ 
ducod tbe bofflldlty dartag tM hot, cp p to aidre 4«yBol 
•nmmor, and greatly taefoaiad tba OtoBlori oT tb^ |W|k\ 
on abd oBtfayooB. tba tostnitotlab readers iMrAlp;' 
tetooung ot an hoOkb iMHodk9tt,.«kM etfw-w M;. 
■kilnb tBcka. wblsk ^ jg 
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ttn, UA tt !■ iBl« to ko oBUmr nooMofoL 


^ gtMtf ibopo OC tlio PaniMrlTUU BoilTood Oom- 
at AltooBO, ompk^taK 13,000 man, ara now woik- 
lairdiU tuna. TUi U tba flnt tuna alnca tha HnaneUl 
of IHOT tbat all dapartmanU of tba (net 
abopa bata baan oparatad. 


A BsmHrinlahiaf alJor can ba produced by melting 
tcgatbar 00 pounda of tin and 60 poiinda of sine Tbia 
glTM a bard allor if a good grada of iino la uaad 
two ‘ponndi of btamutn will render it ntj fluid and 
akabla It to ba poured at a loifer temperature 


IToek to baUig puabad on tbe Capa Cod Canal A 
Mg granita breakwater la being conatrneted In Capa 
Cod Bay to protect tlia end of the canal and fumlah 
anchorage for ahlpplng. At the other end. In Bun- 
aarda Bar, work la alao proceadUig at a fair rate 


A aaw troUey car la being experimented with U 
New York cltr The new car la operated by gaaoiine, 
and li alao aopplled with an electric equipment In 
tbe arant of a blockade or accident on tbe road, tha 


ba run by gaaoiine. Riding In the ear la eery much 
Ilka rUIng In an automobile, there being an entire 
abaanoa of the lark which la ao dlaagreaable In elec 
trio cara. Tha radiator la on tbe roof 
A t«aaty4eBr-hoar teat of the ‘ North Dakota” at a 
IMcnot apeed waa flnlahed Noaerober 7th The con 
aumptlon of coal and water waa well below the guar- 
dntaed mean amount The eonaumption teata of thia 
batUeablp are therefore In keeping with tha remark 
able apeed ebuwn In her apeclal mile trlala It haa 
bean found tbat her turbine enginea have developed a 
greater top apeed and generated power for a low 
apeed at leer axpenaa for coal and oil auppilea than 
did the reciprocating enginea of the "Delaware " 


TIm Board of Hatimate of tbe City of New York haa 
approved tha action of tha Public service Comiulaalon 
In awarding contrarta for tha conatructlon of the 
Fourth Avenue aubway In Brooklyn and work on thla 
vary much needed Improvement will proceed at once 
The contracta were aent to the Board of Ratlmate over 
i'imr and a half ago, and have been held up ever 
alnca. Aa tbe building of aubwaya under the beet 
oondltlona cannot keep Pkce with the Increaae in popii 
latlpn. It la to be hoped that there will be no auih 
aenacleea delaya In authorlalng future eubwaya 
Aa enhlMUon waa recently made of Mr Louta Bren- 
nan'a monoroll ear which, It will be recalled, la held In 
upright poaltion by meana of gyroacopoa. Since the 
flret aanouncement of fala Invention, Mr Brennan baa 
bean at work developing tha car to practical dlmen 
along and the preaent model la large enough to contain 
forty paaaengere. Tbe car waa operated both on a 
atralght and a circuter track, and maintained Ita oqul 
lltodum perfectly Bo aeneltive waa It to tbe ablfUng 
of tha canter of gravity, that when tbe paaanngera all 
crowded over to one aide, the car Immediately righted 
Itaelf and maintained Ita borlaontal poaltion. Mr 
Brennan overcomea tbe preoeaalon by meana of Mo- 
tional devlcea acting on the gyroacope wheala. 


The Baldwin Locomotive Worka hM Juat completed 
for the Atchlaon, Topeka A Santa Fa Railway the 
moat powerful paaaenger locomotive now In uae Apart 
from Ita tender thla locomotive weighs 376 460 pounds, 
and U 66 feet long. The tender carries 13 0OU 
Billons of water and 4,000 gallons of oil, which will 
ba used aa fueL The length of the locomotive and 
tender la 106 feet. The tractive power of the loco- 
motive la 63,000 pounds. There are live pairs of drlv 
Mg wheals, 78 inches M dbimeter, working In sets 
of two, the lOGomoUva being of the MaUot arUculated 
ty^ Tha locomotive Is tha flrat for passenger ear- 
vloa to ba bnllt of this type, and Is the first to combine 
tead-watar baatar, auparhaatar and rahaatar in one 
mhahine. Ita firebox la built on an entirely new plan 
wbleb aUmlaatea itaylxdtA 


Tha Oelobar Bngliiaeiliig RevUy gtvaa an admirable 
Ulnairated aimoant of the pmg^ of work on the 
Im AigalM aquediiat, now akout half completed It 
6i PfObaMy Uttia raaliiad. away from aoutham Call- 
tmtil*. that thla ta- by Car the largaat hydraulic migl 
P taring work now In progra*, with Uie axeapUon of 
the Fuama Omni It apanks wall for the oonraga of 


CM paopla c< Um AigalsA and thair faith in the fi 
their city and dMrlct^ that they ahonld mat 
t||g^ bifddMa oBCviakjng the mAtm pnhlaa 
npplr danpiad with a growing po 
^ tm moas king, and 

^ wwak MiBonta 

,«aB At te tha VhMlNBIr tha « 


SciMitmc AmarIcM 

CLECTKICITY. 

Tha etty of Baltimore la evidently favorable to mu 
nlofpal ownerahlp The problem of lighting the atreeta 
la being Inveatlgated In September, 1910, the con- 
tract for lifting tha city explrea, and hopea ara enter- 
tained that a municipal plant will by that time bo 
ready to famish power tor the street lampe 

FoUowlaf a teat of gas-eleotrlc motor cars between 
Manaaaaa and Btraabnig, Virginia, the Southerh Rail 
way Company bos bonght two of these cars from the 
Oeneral Blectrle Company Bach ear la equipped with 
a pair of lOO-borae-power motorn operated on a voltage 
of 600 The current la generated by an 8-iyllnder gas 
engine The ears are 66 feet long and will scat 62 

The Third Aweane Railroad Company of this city 
Is experimenting with gaseltne-eleclilc power on Its 
126tb Street crosslown line. The requlnmenta call 
tor a car which can run np a live per cent grade and 
which can maintain a achodulo of eight miles iwr 
hour with ten stops per mile. Bo far the resiills have 
boon very aattsfartory, the rar has suit'eaBrnlly run 
up sn eight per cent grade and la keeping Ita at hediile 

The sew Bloikstooe Hotel In Chicago la provided 
with an unusually complete electrical equIpmonL In 
the kitchen particularly axtenslve nee is made nf elet 
trical labor-saving devices. There are elnttrli dish 
elovatora, diah woshera, vegetable parora, dough mix 
era, xllve^paIlshing maehinee etc The laundry of the 
hotel Is also completely equipped with olcctrkolly 
driven laundry mat-hlnery of every description 

Before the advent of tbe metalllr-AIanienl alreet 
lamp gas lamps were largely used In Bngllsh iltlim lo 
Illuminate the aide streets, as the requlreinenls did 
not jnstlfy tha use of flaming air. lamps. Vow the 
gaa lamps are giving way to tha metal fllament lamps 
which afford a conalderablo saving Nearly two thou 
sand side street lamps at Harylubone havu boon 
(hanged from gas to electricity, with the result tliat 
f7 nOO haa been saved 

The Railroad Commission of Indiana lias been order 
cd to Investigate tbe various types of headlights for 
locomotives and when tbe best oun haa l>een dlB(nv 
erod, to rfspilre the use of tbia headlight on ev( ry rail 
road In the State The tests have roct-ntly been utid( r 
taken near Avon Ind to determine tho nlatlve (ID 
cloncy of oil and electrh headlights The elT(>ct of op 
posing headlights, tbe dlstancea at which ohelrudloim 
on the track could bo di Urted and the effw I of olmt rv 
Ing signals were Invoatlgated, but as yet no londu 
slona have been reached 

A aewr fonn of electro-magnetic clutch haa recently 
buen devised In which a stationary e|ectro-mugnot U 
used to draw tbe clutch members together Into fric 
ttonol engageiiu-nt The magnet coll is placed bclwn n 
flanges formed on the two members of tho clutch and 
when it Is energised It atliacts the cluUh ineiuU'ni 
with luflldant force to permit om, to drive the othtr 
When the currant la i-ut off, a spring nerves lo nepa 
rate the clutch members. Tho adcaiilagH of thla nys 
tern lies In the tact tbat the magnet does not come 
In contact with tho parts It aciuales 

Ths Blootrlo Railway Journal calls allt ntlou to thi- 
many problems which arose In modernizing the true 
tlon system of Bombay Aa the av- rage dally Incunn 
of the Inhabitants Is but 25 cents, AvcM-ent fares ara out 
of tbe question The fate Is two eonta for a sovhu uiIIu 
ride, while the average fare Is one anna or one and 
one-tbird cents In order to withniaud the ravages of 
Insects special varieties of wood had in iw used In 
the cars and track system Even tho uverhuad sya- 
tom had to be modtfled ao as to pi-nnit of the paHnago 
pt the tall shrines used by the natives In their religious 
pageants 

FraotioaBy all tbe omi consumed In Brazil Is Im- 
ported As a consequence the cost of fuel Is very 
high and this has done a great deal to prevent the 
growth of manutacturing Indualrles. However advan 
tage Is now being taken of tbe water power of the 
oountry A recent consular report polnu out the de- 
velopment of hydro«lactrlc power systems around Klo 
de Janeiro, showing that many manufacturing con 
corns are changing from steam to eledriclly and it 
Is hoped that the industrial development will he large- 
ly Increased bccanss of tho greater advantages and tbe 
economy of using eleclrto power 

Ike new articulated elaotrlL locomotives of the 
Fennsylvnnls Railroad for service In the New York 
and Long Island section virtually are two soparato 
looemotlves coupled together The motive power com 
prisao a pair of lOOdherse-power dtrect-curront Inter- 
pole motors, whioh are crank-connectod to the driving 
wheels. Tho locomotives are required to start a 660- 
ton train <m a two per cent grade and must have a 
tractive effort of 60,000 pounds Although a speed of 
sixty mllea per hour waa called for In the speciflea- 
ttona, tbe tocomottve now under test has made seventy 
t:ira naUsa pw hoof. Tbs weight of ths locomotive Is 


SCIENCE. 

Zdeut. K II UhaLkletun nho returned from nn 
Antarctic exiwdltlun early this year, afkr readiing a 
^int within 111 iiillcB of the pole, has been knighted 
by the Klug of England 

AzisngomsaU will shurtly be made by tbe Austrian 
governnicDl for the publli sale of nullum for medical 
and exiH-rlmental purposes The total quantity of ra- 
dium which has been thus far r(‘<ov(.r''d for sclentIflL 
use throughout the world Is i-silmattsl not to exceed 
a quarter of a pound 

The Harvard Observatory announces that a pbolo- 
graph of tho spectrum nf MnrehuuseH conn I taken on 
Novimber 17th 1»0S with un elglil Imh tehsiopc 
(bows six broad bright bands riiese bands sitiiesr 
to colntldit with the hjdriigin lines zeta iqwllon, 
delta, gaiuiua beta and the strung bright Iwnd at 
v/uve length 404 to 4 it tlmrin ti rlslle uf sisHlru nf 
the fifth type 

TsnUlum Is n rare melsl of sllglit linihvriunee 
the only praiihal use lo wlilili It Is now known to 
br put being In making lllam nts fur Iniundescint 
chvtrlc lauiiw Ihe efllrleuiy nf ths tantiiliiin lamp 
Is gnaltr than that of tbe laiboii lamp but some 
what less than lliui of Ihe lamp ulth (imgsleu Hla 
nicnt As iimie (hiiii inuOO tllaininls of Jll latidle- 
power can bo made from a pound of tanlalnm the 
market Is not laigi It Is st pr. seni prohalily sup 
piled hy rich mangnmitanlalnli s frnin ueslern AilS- 
Iralla No tnnlnlum inlneruls sre known to how been 
pioduwd In Ihe United Htul> s lu |S 0 R aiisirdlug to 
k fi. Ill ss nlioNi rejsirt on various rare mclals forma 
an advaiu-o (hii|il< I nf MIm rsl n soiines of the (Initnd 
Btateg tahndnr >far ring pulillshed by the Oisiloghal 
Hiirvey Tlie tiintiluui usid In the nisniifui tine of 
iHiiips In Ibis country Is made in UertiiHiiy und Im 
IK Tied Hi a tost of I mi or mine a isiiind 

A great daylight meleiir of Oelober Cth was observed 
by many ptisous lu viiihnis itorls of England The 
pnrlhulara to baud are not very delintli and It Is 
marcely poaslhlL to lonipuU the real imlh of the ob- 
ject From a comparison of aboiil llfiei.n di si rlpl lous 
W F Denning siaics In Nalure lliat thin set ms lllile 
doubt that the nnlior moved In a dlreilhm from soiiCi 
to north ovir Rending Thame and on to a ternilna- 
tlon near Market llarboroiigh Thi radhint isjint was 
111 Jso and It Is hoped Dial mon ohsi vuthms of an 
exact fburadir will In supplied The skv was dear 
over n largii ixiint of hnglund and hundnds ol |H.r 
sons saw the nieltor though only a small proikirlloU 
of that niimhir have nivorlisl Dull oIim i vnlluiis Thu 
great daylight meteor of I'lOu lanimiy hlh was dl 
reded fmni Aqnlls that of lldl February xih umsn 
Btcd from Hiiriulec It Is si Idtnii that melHirs apis-ar- 
Ing at sudi llmie tan Is siiilalilv olanved as the 
sky dots not afford SII} referdiee objwls sm h as Is 
liirillHiiisl h> the slurs si iilghL 

Before llmbir Is biiIiJih lid to pn serviillve tri-al 
mint It Is (iiHloiimry lo n mow tin Iwrk rnhss this 
Is done viry lUorouglili lioni w r isililns of llni Inin r 
bark will nmnln on the wucsl I nlll rwiiiil) It ihs-s 
not sciin to Iiiivo bem rtBlIzcd lliui this bnik pre- 
nentrd a viry iflidual hindranie to the peneirniton of 
(riosole The same thing was distnvinsi hy Ihe man 
akcnunt of one of tin largi neoHolIng (onipanhs In 
the Houlh and hI(|is wen Imiiiiillutilv tuki u lo st-o 
that every isirtldo of bark wa nmowd from piling 
and oLliir I'mliern Whih II Is prolinbh that Dll bark 
of all HiH-des la not as nslslanl as that of pliii It Is 
not known how thi dim mil sissies rank In this rc 
spelt. In Die ireivuih Iriaimint of Diiibirs It Is 
rarely Ihit the i nil re sihk Is piMidmlid liy thi pre- 
scrvallvi Thi vnliii of Die Innlment iniihlsls largely 
in tho irratlng or an exterior anilsiinli /om nroiiml 
thii unlnalisl Interior isirtlon If this oiilii /oin be 

lest 

Recent Invesllgatlons hj the I iilfid Stnli-s fleo- 
loglial Survey hdvn shown that oxygdi so essi nllul 
to all life foriiiB In isial nn Impurity that ts ahiioBt 
as Injurious as the ssh ronlml Oxygm and asli am 
of very nearly i qiml negallve valiin nsli In ing prob 
ably a lllllu mon Injurious In most conls l In culnrltli 
value of coals lu gem rat la Indliatmi hy Dm balame 
between Ihe titnl carbon on the one liuinl and lliu 
sum of the two great Impurltlne oxygen and ash on 
tho other The praiihal application of these stall 
ments appears In ronslderlng tho effect of the i xjiosuri 
nl coal to Ihi wialliir Tho weathering nf Die lower 
grades espedally Hgnliea, bUiimlnous coals and pea s 
U marked hy the aimsslnn of oxygen nhli h Is taken 
into comblnaDoa This increase of the oxygen eon 
tent permits a ealorlfle defli leney whleh nn siroiint 
of tbe high antleslorlfle value of oxygen Is often 
M’rious. It Is possible that In many iniiea lonstderable 
Increase of oxygen and consequent losa or effli leni y are 
suffered by the lower-eless fuels belwem removal from 
tbe bed and eonaumption and It la probabh that In 
tho sub-bituminous eosla and more esiKKlnlJi In tin 
lignites, oxygenation beglas Immodls oly afier Die 
cos] is blasted from the face lu tbe mine 
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Of iliA mnny rri-dni Bppllcatkuia of coBcrot* to tho 
biilldtnK iDduitry lii thi* rountry, tew. If ony, Iwto at- 
iraiii-d mure aripnllun than the proeeaa Invented by a 

I) i-M MolniH loea, man for the manntactnre of enain- 

I I) d font rvtp blorka A machine of glsantic 
properllonH performa the mkny operatlona 
ibrouRb whiiih the block paaaea without the 
Bid uf the human bnnd, turning out 40 000 
IN rfw t blorks In NU h day of ten houn, each 
un< nn eiail duplicate of every other In 
form and color 

The marhlne la IS feet 8 Incbea In height, 

17 feet In length, S feet In width, and 
welgbi over 70,000 ponnda In the accom 
panytng llluatratlona a man li ibown atand 


The proreea for the manufacture of the 
blOfliK as before atated la automatic from 
flmt tu laal The raw material, inrlndlng 
cement aand, and gravel (or croabed 
atone), la flrat acreenod, and then workmen 
aeparato the aggregataa Into aoveral aliea 
to eliminate volda and give added atrengtb 
to the llnlabed product 

The Ingredlenta are then mliad dry, after 
which a Bufflclent quantity of water la added 
to bring the mliture to a proper conalatency 
Thia mixture la then fed Into an agitator, 
where It la kept under continual motion and 
permitted to flow Into eight Individual aoale 
hoppera. each weighing the exact amount 
of material required for a alngle block. 

Thim In nnlaon tboae hoppera are dumped 
through receiving apouta Into the molda 
which form the block, theae being prepared 
In advance for the reception of thla ma- 
terial 

While the above procem la going on, a 
■Imllar one for the preparation of the ma- 
terial forming the enameled part of the 
block la taking place In another part of the 
mwhlna. Thla alM atarta hp taking a dry 
mixture from Indlvldnal btna, and meaatu^ 

Ing It automatically In a receptacle known aa the re- 
inrve tank At thla time alao tho proper amount df 
coloring matter la added, ao that blooka of a uniform 
ahade may bo prodooed. 

Any color or combination of eolora may he uaed, and 
no matter whether one, one hundred, or one thouaand 
blocka are made, the name ehade la produced In each 


Water la next added after being automatically mcaa- 
nred, and from the reaerve tank the material li dla- 
ebarged Into a receiving tank, a part of the machine 


'I <■ * 

propw with whMi M« nag gw ta d elilht dte ilw 
eonvoylag tha matwM to g Ugtld Imb to fhi indl- 
▼Unal molda. 




ready ter the body materiel, retarr tamlM- eoMlatlng of tMrt^ 

pmratlon aa already dMortbed. containing alM tedtvtdaal maUe, Atennlt ^ B Mf i g n f 



A oraeun tuot juaEtn wussnia njM ttmtat. 

enormona praaanre of S,S<K),000 ponnda applied to pro- 
dnoe perfect oohealon 

The molda move forward until they reach the re- 
leaeing aectlon of the machine, where the blocks are 
ejected, eight at a time, upon a pallet and leaded Intact 
by workmen upon a oar especially conitruoted for the 
pnrpoee. 

They are now conveyed to suitable atorage, where 
they are allowed to season, no burning being required 
hature flniahaa the work by a procees of OTyatalllaa- 
tlon, which gives each block a perfect anrhuie wtthont 


m^arlai one tho body maiorW, WJtllo #. 
third li nbiiitttlaf to tho t^imon4oB« vmr 
snro which nnitea tho two. AQor tho n|K 
pUcotlon of this piea nt e, tU M*t nmMflh 
Mhdhi the Mooki eontnlnod In on# 
frame upon the paUet aa dwaitbsd tfio. 
where. 

Anyena IhmUlnr with tho proecM of ^hh- 
nflutnrmg clay brick wHl readily nodlN the 
tramendena aavtog of time and eapsaaO adt 
oratpUahod by this preaeos of mgautadtwe. 
n haa been aatlmated that the ooot oTabyt- 
Ing clay brick for quality sad eolor la got 
Icaa than |( per thonaand This work 
eoniat la entirety done oway With, ao tha 
anaineM eoaorote blocka are AsolHtoIy ttnh 
form aa to olea and lAap^ aad thara cair ha 
no variation In color. 

While eopeolatly designed fOr tha maaatao- 
tnre of btookA this la net tho only hmatloa 
of the toaeUne. TU* M varieoo ahapod, 
Bltea, and colon are alao produced by It with 
equal fadllty 

Thonkh not in general use thw tor owing 
to the Inabllfty of the masutertunra at tha 
preoB B t time to sopply the demand, the ma- 
chine has nevarthelaas received axhanaUeo 
teata, and In each haa glvw entire aatMac- 
tlon. As for the ntsterlal It producee. tberq 
can be no doubt aa to Its becoming popular. 
Our foreats an rapidly disappearing, stniw 
It prohibitive beeanae of its axpense, and 
the proepeoUve bnUder tnrna ertth aatlaflt^ 
tlon to thie oompantlvely new material, 
which recommenda ItaeU not only beeanae 
of Its cheapneee, bnt becaua* of Its gnat 
lantlog qualltlea. 


[Tho oorreebondent who aenda ns tha 
photognph of an engnvlng from whloK tha 
accompanying lUnatnUon of the "Riianoke” la repro- 
dooed, bpilevaa that this UnllM States wanhip U an- 
Uilad to be conaidered aa the prototype of the modern 
'Dreadnought’* We donht It any anrly veaael can be 
quoted ee having a atronger claim to he regarded as tha 
first wanbtp of thla type.— Bo.] 

To tha Bdltnr of the B ciaaTin o Amsbiosh 
I n tbs baUleahlpa of the "Lord Nelson" claao of iMM, 
the British bad come to about the limit of their Ifr 
termedlate battery, which oonalated of ten •bmeh 
guns, theae being subatitnted tor the four t i and tan 




ycL"«l(M tumeMI tbrM 

iIMfc.ti* ^ “Dml la niu h t.’* br 

fkj. » tJAafc ma. uhltltntlnM In thtir pUm 
■to JHtodt fitBt, loA •ddtof tfeM* tb tiM four H-laeh 
toM« wltoto t)w ottwr two ntopw •Irwtdy bnd. mak- 
toe t*li tB alL •»< vto«tof tlian In ntln to in tnr> 
totoi llito to tlM aUp that to three jreare hu 
Mfotathtotaetf ttw uvta* of the worM, all of 
Itoeta ate now bnndlng thto otoM known aa 
•Dnadneoehta." Bnt waa not thto Maa ttf the 
ahlp takan troffl one that waa 
hrat pTodnead to the Amertoan naTyr 
na dtotottion ot a ‘‘Dieadnoniht,' aa I 
mdantond It. to aa amtored ahlp with a Ugh 
Anrtoaid. cnmrtog onto Kuna ot tha Urgwrt 
anUbar In bm> thaaa arranged on one deck In 
patoa and to armored turreta, thJ number at 
torreto net beine raatrlctad nacaaaarlly to llva, 
aan he one more or one leaa accordl^ to the 
^ ihiph 

In tIU there waa a atenm frigate built br 
the United Statat at the Goaport nary yard at 
Norfolk, Va^ and eaUed tha "Etoanoka.* Bba 
ana W (eet to length, with a braadth of Bm 
toot, and a depth of M. Her maoUnery waa 
balJt by the Tredegar Iron Worka at Richmond, 

Va,, and conalated ot a pair of trunk anglnea, 

Urith oyUndan 7S Inohea dluneter and IS Inchea 
ftooko. 

Thto Mgate waa anchored to Hampton Honda 
at the time of the battle betwera the “Monitor'’ 
and "Herrlmao." Attar thin dght, wUoh In 
trodnoed to the world tha rerolrlng armored 
turret with lU pair of beavleat guna afloat (16< 
took aUMWth-borea) ah* wm taken to New York 
and rated at the Brooklyn navy yard Her 
maata and nlla were Nmoved, her aldea were 
armored, and ehe waa euutpped with three I 
Drkawni turreU at the Novelty Iron Worka In 
ISSS. Baeh ot the turreU contained a pair of I 
tha haavleto guna In nae, and they were placed 
tore and aft on the center line of tha veaael, 
which la the arrangement of tha turreU on 
American “Dreadnonghu.” The veaael had no 
maaU and no eeeondary or auilIUry battery, 
only the “aU-birgun’’ armament 
It aeema to me that the "Roanoke" compile* 
to every way with the deflnitlon of the modem 
"Dreadnought", that the Idea of the “Dreadnought" 
iraa lint developed In her, and that aha woa the lint 
“DraadnouUit" — or In other word*, the great *Dread 
nought*” are developed “Roanoke*" Their arrange- 
ment of guna, armor, and turreU la from her The 
“Roanoke” had no military or akeletoo maaU or npid 
fire guna, theae at that Ume not being neoeaaary, aa 
wlreleaa Ulegrapby and torpedo boaU were not then 
known. 

The American navy bad the lint steam veaael of 
war and the lint ‘Monitor," and ahonld It not be 
credited with the flrat *hll-blg^gua” aUp, the “Roan 
Oka,” of which the "DreadnonghU" an but an enlarge- 
ment of tha aams IdeaT I Ineloae a photograph of the 
‘Ttoanoke," taken from a large IKbognph made for 
the Navy Department, and presented to me by the 


Anwrtcfth 

Aaetotadt itoereury, O ▼ Voi. with a number of othan 
to 18SS. WoxiAM BoaaoM Wcncoaa. 

Altonhu nt, N J 

lovu amoATfli rok ortiMALdWHinTio* 

A Strikingly novel Instrument, the Invention ot Prof 



Interior details of the Indicator 

N Monroe Hopkiiw of the George Washington Unlvers- 
Uy, Is pictured In the accompanying engravings. The 
Instrument la a oomblnaUon power Indicator and pro 
clslon speodometer without a flexible abaft, and when 
the equipment la toatallod upon a autlonary enRlne, 
automobile, motor boat, or aeroplane, abows what the 
cylinders ot the engine are doing separately or to- 
gether, which, U any, cylinder Is miming, the power 
of the engine and the conditions under which It la 
doing the most useful work, bow to adluet the carbu 
reUr perfectly when the engine Is Idle aa well aa under 
load, speed with abaoluU precision from 1 to 60 or 
100 miles per hour, and mileage, and the revolutions 
per minute of the propeller In aeroplane and marine 
work 

The Instrument la an original application of the fact 


that an electric current Is produced by the simple heat 
Ing of the junction ot two dissimilar meUls, and tbs 
magnitude of the current so generated Is proportional 
to the junction tump« ratiire 

Ordinary ihArroo-couplea aa evolved by Becqnerel, 
and used for general temperature measurement In the 
arts and sciences, would never “live to operate under 
the high temperature and iieciiliar chemical 
conditions In a gnaollne engine tyllndcr, b» 
cause they would becume so heated as to pre- 
Ignito the charge and lause the gas engine to 
buck, bitch, or back Are end In addition would 
become brittle and drop apart either through 
oxidation nr the absorption ot carbon after a 
short period of use Actual temperature meas- 
urements by means of thenno-LeupIcs or ther 
mometers eniild not be made In gasoline en 
glne cyllndi-rs 

Prof Hopkins s thcrma-< ouplee are of orig- 
inal eonnlnirtlon and are dcelgned to give an 
idea of the temperature In a gasoline engine 
without actuslly attempting to measure It, Mis 
Instrument faithfully and continuously shows, 
by modIBed tomtiemlure readings, the working 
conditions of gasoline engine cylinders. The 
thermo-plugs give the eurao electrical pres- 
sures after 50 00(1 miles use on an automobile 
as when Orst applied 

One of Ibo Illustrations shows a sscllonal 
view of a combination Bring and Indicating 
plug Tbe thermo-couple may be seen at A 
It consists of spc<ial alloys drawn Into wlraa 
surrounded by macslto metal tubes closely fit 
ting the wires and adjustably receiving them 
These metal tube* arc connuLtod at their upper 
ends through the agency of heavy metal lugs 
connecting with the binding poets and disil- 
l>ate the heal by conducting It at a predeter- 
mined rale away from tbe tip of the thermo- 
couple wUbln the engine cylinder to tbe bind 
log itosts without All iduga are calibrated and 
are Intort bangcable Tbe adjustment In such 
plug being ublalned by sliding tbe tbermo- 
louple wlrtMi through the heavy metal tnbea to 
a greater or leaser distance Into tbe engine eyi 
Inder Stufflng boxes screw on to tbe top of 
tbe metal lubes making a gaa tight joint be- 
tween the thermo-couple wires and said tubes. 
In prat the they protrude beyond tbe lower 
end ot the metal tubes about 3/64 ot an Inch. 

An engine should have IbuK spet tally nonsinietod 
ihermu-couplea In each spark plug They may be ae- 
b-cllvely or collectively connected with an electrical 
Indicating Instrument which gives an accurate reading 
of the current delivered by one particular cylinder or 
by the combined cyllndera It tbe spark plugs be con 
nected In series 

Tbere Is s switch on the Instrument for obtaining 
separate or combined cylinder Indications The In 
strument has two scales the upper a speed scale and 
the lower s power sc-ale On tbe sw Itch there Is also a 
speed contact 8 which connects a small magneto-dyna- 
mo with tho Indicating Instrument and eletlrli-al cur 
rent la fumlshud In dirett proportion to tbe speed at 
which the dynamo Is driven In addition to this ixim 
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hlnallon HiicfidoiDeUir and drunMOiater, Dr HopklM 
liiiH uhiu Inventml an cloatrlo 
and ta< homottr of Kivat aeDilti 


THE MIAE AID LVIAK I 


I Of loot 


The iiiterrola of tima between the datpe of the eellp- 
scti of the lun and moon thin year, which oconr nltw- 
nniely, Uluitrate the efleot of the rota- 
tion of the plane of the meon’e orbit In a 
dlrucllon contrary to her orbital motion. 

If thle plane moved parallel to lUelf, 
there wobd never be more than two 
ecUpee Moeoiu In the year, and ecllpoae 
would occur when the earth would be at 
or near oppoilte polnu In Iti orbit, at 
nveraco Intervale alternately of a little 
more and a little lean than ilx luonthe. 

Tbla Inequality, due to the eccentricity, 
would evidently dleappeor U the line of 
nodee were olwaye parallel to the axle of 
the orbit. 

FH. 1 llluetratoa the rotation of the 
moon'e orbit between the montbe of June 
and December thle year The llnee nn' 
and V}r ore drawn parallel reepectlvely 
to the line of nodee for theee montbe 
The anile Included between them la about 
9 defroeo. The arrow A. ehowe the direc- 
tion of rotation of the orbit, the arrow a, 
that of the moon'e motion The rotation 
of the line of nodee into the poaltlon UN' 
obvlouely will bring It Into colncldenoe 
with the rodiui of the eartfa'e orbit at on earlier date 
than the line nn', which will coincide with the orbit 
radlua when the earth hoe reached the oppoelte point in 
Ite orbit. 

The eclipeee of both the eun and moon In June oc- 
curred when the moon woe In that port of her orbit 
which woe above the plane of the ecliptic The ccllp- 
■ea In November and December will occur when the 
moon will be beloto that plane. In order to ehow thle 
clearly. It le noceaury to repreeant the moon'e orbit 
on a eoale very much greater than that 
of the eortb'e orbit, only a iwrtlon of 
which. Including perihelion and aphelion, 
la plotted The poaltlon of the earth la 
ehewn for the datee of the ocllpeea on 
June t d 13 3 h. end 17 d 11 C b , alao 
for November 26 d £0 76 h . and Decern 
ber II d. 816 h, Qreonwich mean time, 
flince the diameter of the moon a orbit 
hi lean than a balf a nUUIon milea It 
would be correctly repreaented In tbe 
plot by a diameter a little leaa than a 
third of the linear eccentricity of the 
aarth'a orbit (see) The dlmenalon boa 
been magnified forty timea. In order to 
ahow tbe eartb'i and moon'e orbit radii 
and the line of nodea clearly, which would be India- 
tlngnlahoble by the amaller acale It ahould be noted 
that In magnifying the moon a orbit, the relation be- 
tween theee Ilnea la not dbiturbed, that la, tbe onglea 
Included between them are preaerved In the draw 
Ing the diameter la enlarged eulllclenUy to ahow that 
on June 3rd, the date of tbe flrat lunar eclipae thia 
year, when the earth a and moon'a orbit radii were 
projected In the oame Hue on tbe plane of the ecliptic, 
the moon woa approaching the deacending node a', 
and woa above the plane of the ecliptia On June 17th, 
tbe date of tbe aolar rcllpae, tbe plot abowa that the 
moon hod recently poaaed the aacendlng node n but 
her dlatonce woa ao far from the node and above the 
plane of the ecliptic, that while the eollpae woa cen- 
tnO. the moon'a ohodow waa projected on the earth 
very near the north pole. 

On November 26tb the date of tbe total ecllpee of 
the moon, the plot abowa that the moon will be below 
the ecliptic and approaching the aacendlng noda K 
On December l£th tbe daU of tbe partial ecllpoe of 
the aun, tbe moon will be below the ecliptic and will 
have recently poaaed the daooeudlng node V The dlo- 
tonce below the ecliptic will be oo great, that the 
eellpoe will be vlalble principally In the region of the 
aouth pole. 

The enlarged plot of the moon^ orbit abowa tbe 
poaltlon of tbe moon at Oreenwiob neon for each day 
from November 3lat to December IHtb, and alao at the 
dotea of tbe eellpeea On November tath, when the 
motm will be near perigee p and very nearly a mini 
mnm diatanoa from the earth, obe will come wholly 
within the aarth'a ahodow On December ISth the en- 
targed plot ahowa more clearly the great dlaUnoe be- 
tween tbO moon and the node at the Hnw of the ecllpoe 
of th« aun Tbeoe plote may be coapoted with tboae 
printed la the ScixiiTinc AMxaiOAjr for Nay 16th. 1M9 
, Lonor and Holer Bcilpaea In Jane, 1909"). Flga. 

i ini 9 nrvprojeetloaa of the earth tm a plane parallel 
Ml Ita Wta, perpendlouUr to the ploga of the eellp- 
I on the plane od dhe odUptla drawn 
r IntanbetB the aora'd otMt 
h Ngohaa datah 


aummer and winter aolatlcea. In tteee pi«l«etfona la«a 
than one-half the vlalbla heOalaphen la lltnminatad 
between the antnamol equinox and the irlBler oohdlce. 

The direction In which the eollpae of the moMi will 
be eeen. Pig. >, la Niown by the Arrowa. It win be 
vlalbla At Waahlngton, tbe beginning vlalble generally 
In North and flontfa America, and northeaatern Aola, 
the ending generally vlalble la North America, nortb- 
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In ahewlng a minnte hnt nppfiiaUff 
change In the UtUnda- » otdor tr 
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plate demonatmtloa of the raalKy of tU| 


western South America, eastern and northern Asia, 
and Australia. 

In Fig. a tbe arrow abowa the direction in which 
the eclipse of the aun will be seen. The limit of vUI 
billty will Include a very email port of Australia Now 
Zealand, Tasmania and the South Shetland Itinnde. 


Why (he IN>le Shine. 

It is well esUbllshed that, at least during hlotorla 
times, no obangae of any considerable magnitude have 



DiMomw Of 'WHicx icupna wiu u uui. 

occurred In the latitudes of plocea on tbe eortb. It baa 
long been suapeoted I? eatronomers, bowevsr, that 
minute changas of latitude were Inking place, but It 
Is only doling the Inst quarter century that tbe methods 
of ubaervatlcn and cnloolatlon have reached that degree 
of reflnemcnit neoeaeary to detect theoa email changes. 

In 1684 and 1866 Dr Kdatner, natronemer at the 
Koyol Observatory of Berlin, mode n sertea of obaervo- 
tlone upon certain stars for tbe purpose of datermtn 
log tbe constant of abermtlon—the maximum apparent 


What U the cause of this wondering of 
the Voiit In an article by Dr Btdnay Dmui Tpwi~ 
of BtoatOrd Dnlventiy, this exphumthm In ^7* 

In 1786 Euler, n famous Swiss mathematlolan, dam- 
onstrated, as a propooltloa In dynuaka, that tt a troa 
rigid oblate spheroid rotates about an axis Which d^ 
fen alightly from the axli of flguie, or thortost nitls, 
then the nxia of figure will revolve ahent tha oxla of 
rotation In n period the length at which wlU depend 
upon eeveral fOcton He computed that. If the as- 
sumed conditions obtained tor the e»th, then ^ 
period of revolution of the axis of flgnto 
above tbs axis of rotation would be 109 
dnya. Obviously, however, the earth Is 
not rigid, tbe oceans ore quite plastic 
and the ground Itself Is poaaeasad of 
soma elasticity Prot Newcomb com- 
puted some yenre ago that. It we assnme 
the earth as a whole to pcasees the Tlgtd> 
Ity of atsel, then the period of revolntlon 
of the one axis about tbe other would 
b« 441 days, aa against 109 dsys found by 
Euler on the aaaomptlon that tha enrtb 
la perfectly rigid. The ootnal o b ahrVed 
period Is tonrieen months, or 417 dnya, 
and tbe legitimate conclusloa to he 
drawn Is that the earth os a whole la 
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dlaslsoamant of n rihr doe to tha 
ths mood at tho ogrih in Its oririt and tha at 
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agrees with Uint derived by Lord Kririn and othorn 
from entirely different conaldergtiona- 
Now the question orisoa, IPhy doeo tbs earth not 
rotate upon Its shoitsst nxis7 Tbe gypieugiiniv is 
slmpls. If tbs earth ever did rotate upon Its shorn 
pst oils It could not contlnno to do so because of thO 
shifting of matter upon and within the enrtooa. 
Winds, reins, rivsrs, and ocean currmta on ogniO- 
lesaly transpoitlng matter from point to point, and 
during the winter great msssss of snow and lea an- 
cumulate In the temperate And frigid tonao egly to 
dlseppeor again la the summer ammng ii thmo eP 
fects wUI, to a Urge extent, nentroUae each othsr, tha 
sum total con net he other than totprednoe at Iwat g 
tbeereUonl lop-eUedness to the egrihl and as aem as 
thU tnhsa pUm there must ha g aatwtwg of tho adW 
of rotouon, Tb* time at revrinUM of tho om aria 
Bbont tbs other eonld he teenntoly tmapntad tt tho 
exact form of Oo aarth< tha atrqntiiro at the efirih’d 
interior, and tta coaflhilent of olastletty worn hgofn. 

in addtttoa, there are ethar naat^^ 6^ 

conoeo sod onribqqakei, thtough wMdh 
qunntiUeo of mritey gWf ho di«9l9MM- Ifhig'MW 
unpUtndo of tho poigr tnothia mlffhf ho oaoetoA hr 
eorihqogkao wno petnlod hot lor ftwl, IfOm ten of 
fittean yaon 0(0 and IkOnoh MHentlat has mow 
ocnOy oaomiled 4 toUo ihawlng ^ wunbar of ampt^^ 

" r find tho opptttnda of tht 9^^ 

agh pwporthaufity 
■ to ariri; that ta, the gnotar a 
ogrthqnalHs omih yegp, tha ffMnter tho h 
tho pOWr dUpUeataanL Bgob rem 
Vo tatan with Mvofri irglM Of N 
*iNvat« ssurthtnahm” W igigor A 
tyh«tbo4qa>itlonqnit*g« 








OiMi pt tba aMtt. and to on* hu m ret itaowo 
^^ti^tho aiHtaa an attOetant In magnUnde ui 

iMttint jMitMlr tor tti$ ebaerred annnal and other 
I of the polar motion.— Ab- 
» Uontblr 



Md IB riaakferum^Maln in mo Frankfort la 
■utudl/ tha aOaiio of maar iportlag omtaata, for 
vklffc reaaoli tha aeleotlon of the ottr for the pnrpoae 
Of aa tetamathmal eipoalUon U oertalnlr wlae. An 
anantlve committee hai been formed the flrat teak 
which waa to ctTo the ormuiintlon Ita name, wfaloh 
rftCi ImpoalnclT' 'herein Internationale Anaatellung 
taOr 0port and BpleL" The eipoaitton will be divided 
Into tha fidlowlnc groapa 1 Horaea and vehlclen 
1(hhmiaa, riding and driving eqnlpmant, atahlan, bone 
breeding and oare) 1. AiitomobUea and motordrlven 
vehlidea. S Tnrt aporta, atieh an grmnaatlcn, fencing, 
apenalr athletloa (tennla, football, golf, handball, polo, 
ticket, grmiiaatlo apparatna, weapona, etc.) 4 Aqua* 


ftCdti^iloondtnct. 


- gitttntt tdwvi Of xn "inuxiiu." 

To tha Httor of the aorarrmo Ajuarcaa 
Mar 1 eaO the attention of your ee r reepoadent. Bmer- 
aga B. Manley, whoae letter appeared In yonr leaue of 
Odtobar tSrd, to the fact that the "Infleiible" la not 
a aMar ahlp of the ‘'I}readnonght''T The “Indelible," 
deaplta tha nnrnber and power of her gum. Is not 
rated aa a batUeahIp, bat belongn to the orulaer olaea. 

In aa engagemmt between auch a chip and a battle- 
eblp carrying four l>-tnrh gone end a powerful an- 
ondary battery of Fa and re. It la moat Improbable 
that tho iblp of the "Infleiible" type would engege— 
and her eiceaalve speed would give her the range do- 
clalon— at each a range that her enemy a aecondary 
battary could be effeLtlve Her preponderauce In big 
gun power— eight ll'a agalmt four— would enable her 
to demollah tha aecondary battery beforo tho 8-lnrh 
end 7 Inch gene coold get a etnglo ettertive ahot home, 
M LaTouchi TnQMreon 
St. John'a Rectory Manitou, Hun 


wrr WAtaw maao mmkak. 

To the Bdttor of tha SciaiiTino Amrmcav 
B eing an old aubecilber to your moat valuable paper, 
I tahe the liberty of writing you regarding the unuaual, 
or I ahould aay pecnilnr. action of main apringe In 
watebee. My father, an borologlat of over Stty yean, 
and 1, who learned the trade from him, have had aome, 
aa wo thlak, remaricahle eiperlences In the maln-eprlng 
line We think cltmata hee muoh to do with their 
breakage, but If a watchmaker with sweaty hands 
handles a spring, there wUl bo trouble Also one 
who uses gasoline or any of the elmtlar fluids will 


and flahlng) t. Winter and Alpine aporta (skates, 
■Ida, anowahoaa, alede, hota, climbing outflta) 4. Hunt- 
ing (guns, aportemen'e apparaiua, atulled antmalal 
7 Aerial sports (tree balloona. dirigible aimhipa, fly- 
ing macblnea, models, aeronautic inatmmentB) 8 
Teartita’ exhlblta, such as pbotographle and optical 
■ppaiatoe (ebarta, guide books, hiatory and Itterature 
of traveling, teleecopaa, etc ) S Application of sport 
to tbeiapoutlca (gymnaatlc apparatna, Itfeaaving de- 
vices transportation of Invalids) 10 Sporting outflta 
of alt klnda it The artlatlo aide of aport. 12, Toys. 
18- Uiscelkmeoua. 


Awsra era Hedal Mr the MsMvery er HebelHa, 

At the second regulsr saealou of the New York Set 
lion of the American Oberolral Society, held at the 
Ohemlata' Club, 108 WeM 80tb Street In thia city, on 
the evening of November Btb, Dr Leo It Baekeland, 
pnaldent of tbs BOeetroCbemtoal Society, was awarded 
■ad pnsented with the Nlchota medal for bla papeia 
on "The Synthesis, CoutltuUon, aad Industrial Appll- 
cattea of Bakollte" and “Soluble and Fusible Realnoua 
Coodenaatlon Products of Formaldobydo and PhonoL" 

In aeoepting the medal Dr Baekeland espreaaed bla 
tbankf for this axprestloa of regard tor his work, and 
allpded feellagly to the friendly cooperation and aid 
be bad received from the fellow raembere of the ee<y 
tloa He then exhibited several indtietrlal applleatkma 
ot the new compound bakelite, and made an eapert 
mental oomparlson ot the reellteacy el a ball of bako- 
llt» tha she of a billiard ball with an Ivory bllllaM 
ball A stand tbres foot high waa set upon tho isc- 
ttiro table. The ivory bell was then dropped from the 
upper oMe of tha stand to tha tabls, the height of Ita 
r^eand waa noted, aad the length of time pf the ro- 
boaad UtU It came to rest, which was atx aaedada, by 
the uM ot a atop watch. The ban of bakaUts passing 
through tho saam height to the tabls robonuded at 
le«M six taobes higher aad earns to rest in ten seo- 
Ohda showing mueh greater resiliency than Ivory 

Biinllta Omi tery snocessfolly la the mannfAo- 
tqm of etScdiOOBAgaet ipoola. and la eUlmed to be 


Our trouble has been mostly in the aeeson when 
electric atorma prevail, or a sudden rbange of tempera 
tore. Wo always advleo our enetomera not to pul 
watches on a marble dreeaer or any cold surface, but 
leave them In their pocket. The temperature In Ibe 
vest or other garment changes graduelly, and thus 
does away with any sudden expansion or contrartlou 
We have been In the Mlmlmlppt Valley for many yean, 
and our exparlenoe has been that, apoclally during the 
fall and spring seasons, during thunder storms we 
have mors trouble with main eprlnga. Sweaty hands 
do no good to a main eprlng TImuo paper, In our ex 
perieDoe la the proper thing to wipe a spring with 
May be slightly oiled. My father has been very sue- 
oearful in that line of watch repalrbm 
Natohsa, Mlm FT BKHSAr M 0 


BiaWAT KOTOS 0AM 

To the Editor of the Soikstivio Awsmoav 
In your lest laine I notice that you ere to have a 
■pedal Issue on the middle West. I wish you would 
call attention through your valuable magaslue to the 
need of aome kind of a motor oar that will run on 
railway tracka. It should bn an Independent motor 
car, mu by Its own englnce. There la an opening for 
thousands uf miles of so-esUed tnterurban mllwayi In 
Iowa and other middle Weat Btatee, whore It would 
not pay to build an electric railway line on account 
of the large expense, but If some e<-onomlcal and roll 
able form of Independent motor car could be perfected, 
auch cars could be used for ptseenger traffic, and small 
■team locomotivee for freight cam and such roade 
would pay well The track should be built ou modem 
Itnss, with easy grades and curves and Independent 
right of way, so that trains and cam can make good 
time for passenger service and iwn also handle freight 
cheaply, by use of regular freight care from the itonm 
roade, and thus would be valuable (eedem and dlii- 
trlbutere for the steam roads, whore braheb eteam 
lines would hardly pay Such motor care for paasen 
ger service should aleo he used on many branch steam 
railway lines, where better paaaenger ecrvloo ie badly 
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hut it sesms that la so iwmdabont a ■ystam, than 
must ha a larga waate ot power 
Equipped with motor cars of the eon suggested, such 
railways could be built much cheaper than troUay 
lines, and also operated much cheaper, until the bust- 
nesi grows to s point where It would pay to rhangs 
to electric power The perfecting of such a car would 
mean the hnUdIng of many miles of new railways, and 
pesaibly the cars would also be adopted In time by 
the steam railways to give better local passcuger eerv- 
Ice. Many good towns In Iowa are made "whlitllBg 
stations" by the steam roailH in their mad race for 
through business 

lAck of better railway facilities, and lack ot many 
miles of new railways that ahould bare been built long 
ago, ars factors that are holding back the development 
of a great deal of this middle West country 
Steam railways want through business, long hauls, 
and great tonnage, electric railways are too oxpensive 
aa yet In many plauw it a motor car I hat is light, 
reliable end not exiiensUe to nis rate ran bo pei^ 
fectod using producer gas cnglDps Ihfro U no question 
but that thoro Is a great opportunity and opening tor 
such a car, as abovo suggested 
I trust that you will doem IhU communication aa 
Important as tho number of our ancestora, for Inatanoa. 
Belle Maine, Iowa. H H Mosvat 


AlOTHn ITIl OF SirOEXSTATIOg 

To the Editor of the H< iivvtim( Amvhiian 

One of the re< agnized evils iirodiict-d by the wood 
men who spare no tree (but leave « here once the lord 
ot the forest stood, tliu earth all bleak and bare) Is 
tho reduction In the yield of water power F<it It 
seems that the fart that deforestal Ion also Increases 
the cost ot what water power you do got, has never 
been mentioned 

Suppoeo that Ihe florid level of a normal river la 
such as to require a zn foot dam for power purposes. 
After the valley Iisk hw-n eklnued of Its foliage the 
flood level will bn so niuib grcalor that a dam 30 feet 
or more In height w III bo necessary 
As the cost of dams Increases with the squares of 
the heights (bernusn the higher up the thicker), tho 
30-foot dam will cost nearly Afly per rent mnrn than 
tho 2li fool and yet It will yield less power than tho 
25-foot would yield In tlin normal river because do- 
forestatton has diuilulshod the flow of watur In the 

Tho yield In the dry season is the available yield, 
because Ihu larger yield at other seasons Is of little 
value for almost all users ot power want power sU 
the year around 

It Is true an I showed In my article In Cassier’s 
Magazine of SeplemlHr 1000 that If we would use 
both turbines and lurrml motors In the same dam, 
high dams would not l)e necesaary In many riven, 
put this truth may be disregarded breauso It will prob- 
ably be a hundred years befnn- tho system there men 
tloDod will meet the right man the man who will in 
troduce It. SvLvcsThS Httwabt 

Brooklyn, N Y 


The Deatk of Tlits>4,>re B. Hwiby 

Theodore R Tlmby died on Novumbsr 9lh lOOB at 
Brooklyn, N Y lie wnj ■ hlefly known because ot his 
claim to having Invented the revolving turret ot the 
famous Monitor " and that accordingly, he should 
have received the fame history aevorded to John Erics- 
son For more than forty years be had tried to col 
loot friOOOOfl from tho United States for two Inven- 
tions, one tho revolving Uim4 on warshliui and the 
other a device that points and tiros boavy guns with 
oloctricitf Other things which Tlmby invented, and 
from which he oblnlncd both rocognlllon and flnanclal 
reward, were a floating drydork a sysleiu of coast de- 
fense, and a turbine whool whlih proved especially 
successful 


4««m ot heat, Ih ttm ersBt of a ahort olreolt. 


The openlhg attlela la tha pnrreBt Bumamra. No 
ITCI. deala vrithHMurFhniMB’i MW Uplapa. An ez- 
'^Blagt ptotava or Iba miahlBh with Ihrmaa aaatad In 
tt la pra a iaa ad . Tha fltot tagtnlhqaat oT aa aitlela an 
'hihaltta. a ilew dcntNkdtloh. la glvan by L. H Baeke- 
MlKV fta MINMar. Bamaal K- Fattaaim writga In- 
Mtha it a attem i ht af hamtdtty Tha m- 
at lAflarto^lu«th tfl MMdallam M flat tarth 

^aaBhtnmdMDfmparhaatadatoam 
mmtttirn aaCWtatad. An tlhw- 



pcnslvs to mn often enough to glvo gis>d servire 
Motor cars of this sort to use gasoline for power 
have boon perfectod and are In use In several places 
but they are gradually being abandoned on account of 
the eenstanlly Increasing cost of gasoline It seems 
Uiat little or no progresa la being made In perfecting 
such motor eara to use aloobol or kerosene. Might not 
the pradnosrgaa englnea for small boats requiring Ina 
than (itlO boras p ower he adapted for thees motor carsT 
m yonr laeaa of Beptsmbsr l*th 1909, on page 19I, 
Fon made tnenthm of a very remarkable demonstra- 
tion of the poMthflUlee of prodneorgts ongtoee of this 
sort by Mr H L. Aldrleh, using peMntbTacIte. which 
at a cost of |4 per ton Is stated to bo one-tenth the 
cost of opMmtlon of a gasoltno engine with gasoline at 
18 eenta a ctileai, to produce equlvalont power 
I^r a long tlms tt baa Boomed to roe that there Is 
an sze^lant opportnulty for invention In the predun- 
ttoa of abch no Independent motor ear, operated by 
aens power other than gtsellne. Some care ot this 
aort aro la awaroatly succeeaful operatton which gen 
iRtoto aloetilh powm hr means of a gawllae sngliM, 


A Bwk or l'nanb-Dlnirnsl»ii amys. 

Tho subject of Ihi fuurtb dliiicnslun bitiiih in have 
nroueed so miiih Interest among the rcadtra ot the 
BiirNTii'ic Aukkkav that we have dm Idnd to pub- 
Iteb In book form the priM eessy the Ihreo osssye that 
recolved honorable mention and shniil slxteein of tba 
beet -wsays which were submitted In th< recent Fourth 
Dimension tlonlest Tho entire lollutlon will be 
edited by Prof H F Manning who will prepare an 
Introduction of considerable length In whl< h Ihe sub- 
ject of the fuurih dimension will be simply and 
lucidly discussed The book will bo ready about the 
latter part of December 


The meeting of the British Association In Wlnnlis'g 
on Angnst zntb Is the third which has N-im hel I In 
the Dominion llie flrat Canadian meeting tank pIscQ 
In 1884 at Montreal, the second thirteen years later 
at Toronto The fact that the third woe hi Id ni 
Winnipeg may bo regarded as algnlfliant of ihe i nor 
moua development of the West during the pi i f> '• 
yoan. 







npU one and tta« alndilp la aUa 
to raaoh a placa of aafety In tho 
majorttr of caaoa It la brand that 
tho moat otfootlTo form of proloeUIe 
la a mwplal hind of grenado which 
la doBlgnod to oxplodo In the la 
torlor of tha balloon and to Mag 
idwat Ignition of tha gaa Tte new 
projaetlla doalgnod hr tha Krapp 
hnt la Intondod to aooawpllah thia 
and at Um aame tlmo tho path of 
tha pnloaUIo trm tha tima tt 



hloM gna far aiiahip « 


out cannon lU total neijtht (ei la 
alTO of tho son) USA tons and It 
haa an averago opood of SO mtloa 
an hour 

Owing to tho fact that both 
azleo are driving axloa with the 
nao of the EO-borae power motor 
the a itomoblle car la able to travel 
over very dlfflcoK gro nl and It 
eaally mo nta very ateei gradeo 
Under the front neat la a roomy 
cheat which bolda a good aupply of 
toola and extra B tlnga and ape lal 
attention hoa been given to thla 
point BO that the car will no eaally 
booome dlaabled To make th plat 
form of the ar aa ateady aa poaat 
bio duri g tha Bring the platform 
(Con lad d OH pope JUi ) 





loia plew fce nfaOlp attack The w«4m enn bo brenght to a 
IHplmilH gipodflgi of n dagMeo fbo motor ear ra wkleh It Is monnted ti 
^ MmUeaealHmr 


The pnleottle rmlte • trata of 
mMhewhIrh maiki tbo path 
af lu fligi t 
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(»D Mar 1»08, Mt EMancMi WM Butda with th« 

Uultcd 8UU« Army Signal Oorpa baUocm No. 10 wltl^ 
Lieut F H Lahm. Major B. ftnml. and CapL 
E 8 Wallace ae paaaengera. Major Buiaal aaalatad by 
Cap! P H V\ allace made aoma wlralaaa talegiaph ax- 
perlmenCB In tbla connection. 

The baekct of Iba balloon, which la about Hra feet 
loPK four feet wide, and three (act high, wu au^ 
rounded on Ibree aldea by light galvanUod wire nab 
liuK ulHiut two nod a half foet wide the aurtace being 
niiuiit thirty square feet When tbo balloon had aa> 
n iidi d to a height or about one thousand feot, a flezl 
bio phosphor bronae wire three hundred feet long, nnoh 
as Is used In our aruay was t>ald out from the net Of 
the basket not occupied by the 
wire tietiliiK rbo wireless recelr- 
log set consisted of a tuning de- 
vil e and araall condenser similar 
to that used In the Held wlrelosa 
■et connected wPh a sUlcon detec- 
tor A Sulllven tetepbone receiver 

The Washington navy yard ata 
tion and I ho Annapolis station 
agreed to ImrId sending ulgnala 
every flftem minutes for five min 
utea each The Washington sta 
tlon bigan at 1 tC and thu Annaie 
oils station at 2 30 ocloik Ihls 
sending was la be kept up until 
3 30 oilmk Signals were Imino- 
dlately picked up from the Wash- 
ington station although not very 
clearly, and the reietitlon of sig- 
nals continued until the balloon 
was about six miles away, when 
the Washington stallon could no 
longer be heard It waa learned 
that the Washington station was 
hslng overhauled, and that only 
OM of their small seta waa used 
Blgnala from the Annapolis aUtlon were plckod up 
easily OB soon es the sending began, these signals 
oomlng In so loudly and clearly that it would seem as 
If the excellence of this means of receiving would be 
all but equal to that of the land station During cath 
Of the sending fterlods after this until 3 30 o'clock the 
Annapolis signals came In clearly the distance from 
that station varying about twenty miles at the begin 
ning lo ten miles at the dose No disturbance from 
atmoipbcrk electricity waa apparent although ibe 
Tcrilcal antenna was several times loft dlsconnec'-ed 
for some little period. In order to see It any spark 
could bo obtalued between 11 and the netting. No 
spark <‘ould bn dole<led 

It la believed by the anny offleers who mode the 
experiments that this extension of the use of wireless 
telegraphy nmy prove of cohslderablo value in extend 


Usltad Statan and Oajuan m ^agtonlw tp Kkow ip- 
BUlU la tha toes tS skort fliitto kf k MdtAw ot 
embryo avlaton Jnat at tha ttaaa vhaa paWla latarsat 
In flying maohlwaa la bw*<w"««»g aaOeMitly graat to 
oanse tha orgaalMiifl ot aytatloa taastlagi with Ubanl 
prlsat, fiieli as turn basai Mi ih Italy, OaraMay, and 
England reoaaUy with tha Bhataa BMetlag la rnnoa 
aa a modeL Tha flnt loMi matflng la Amarica to 
hava mom than oaa aaraplana makt fllghta ooearrad 
Isat waefc at tha lAtonla raoa track at Cincinnati, Ohio. 
Baaldea fligfau by deim H. Cnrtlaa, Oharlsn W WUb 
ard alao mada a numbar of saseeMfol fllghta with tha 
biplana of tha Aeronantfa! Society, which la the flrat 





U. H Army dirigible Mu. I (Halilwtn type) with which w 
puasltey be coodBoted. 

aeroplane Mr Curtlas built for aalc. When Mr OtU'- 
tisa damaged his marhine by hitting a wagon In 
alighting, the spectators wem not obliged to leave dis- 
appointed. since Wlltard made aoma oxcellent flights. 
Roy Knabenshue, Lincoln Booohy, and Cromwell 
Dixon, tho IT year-old aontnant, all made excellent 
flights In thoir dirigibles, end tbo three-day meet waa 
a decided saecsos. 

Encouraged by the success of Mr IF Raloh* In get- 
ling hIs small biplane oS thg ground at, Morris Park 
sums Uaia ago, a number of other membors ot tbo 
Aeronautic Sodety have been actively engaged la com- 
pleting their machines. The second biplaao to make 
several short flIghU there was that of P Brauner and 
A J Smith In the morning of October Slat Mr Brau- 
ncr flew about SSfl feet at a height ot 8 feot, and In 
thu afternoon Dr Oreen mode a flight ot smno 160 feot. 


a M M* Ettfa M 

At lh« Patgwawa mil 

MoOnrdy alan mads a BoWhar oe g , 

oenOy with hM aovr -Baddaok No-'r 
new maohtno, whioh waa ao aitr tsstad dfUg |lg 
waa dsmollohed la aa acoUent, bait ah^ w i wW pi y 
apaad oad atahUity. It to flttad wUb a rdlgliyitly 

- Tag » IKflh.g* 

I dsriga 

Curtlaa’a, being, Uko 
oama ot the esiwriiMaii oi «ipks 
Aerial ExtMtUnaat AhaooWloSlC'^MhV 
McCurdy hod hoped to tgka hit Wj- 
chltto to England and fly aMft 
the 46,000 hrlM ^ the Dhitir 1M4 
pflered tor the flrat mile fltght hsA 
drcle by e BrttlalHIallt aenpllUe 
piloted by a Brtttah aytttor <Mgi; 
Cody, the Amerlena who hat Wgd 
expertmeatlng to •aronfcntki M 


eo as to eompeu for thie prlae wt 
hto anoplano. But both «vWU 
hive lost thle oppoitnnlty, atooe E 
j a Moore-Brabaaon. a welthnoa 
wnfitrt aportaman, haa lately wl 
the prise with a maohtae reasao 
ling tha Wright, bat havtog pee 
Uar balanoing planae between tl 
mala ptonea at their alda inatei 
ot warping the Ijfl9a>'« 


A gallon of deantnmd nleediet 
he mode to do the aaine antonn 
work la an engine aa a gallon of gaeoltoe; 
the alcohol dose net produce emOke and la Nee 
to yield obnoxious odors, but the lower price of 
line Diekea It thu cheeper fnaL These 
based on tho reeults ot 1,000 comparative test 
two BubsUncea as engine fuels, ere given to 
SOI ot tho United States Geologlcsl Survey 
Btrong; the author ot the huUeUn. briefly 
r toeta hat dtaraases the more important moalla nt M 
length. Tha teata formed pert ot the laveotlgaUoai 
foela now being carried on by tho Bnrvey To 
mine the velaUve efflclenoy and economy of 
It was compared with denatured oloohoL la this cd 
parieott not only the heating vaJnes of the two fa 
hut their edapUblllty to englae use end the aSeota 
variattom in fuel quality and to the principal optr 
tog condltlono— oueh oa load, fuel anpply> and time 



tag the usefulness of an aiTlal reooBnalsaance. It may 
be regarded as certain mat at least over dlstoncee no 
greater than were worked nt tbit Urns, a sending set 
rould have been ullMtcd it will b« tteresaary, of 
courie to provide uuiuc meaiii of moaklng all of the 
opporatua which might produce hot sparks, and tt is 
probable that a special means of prevnntlng the gas 
footn pouring from shove should alao ha provided 
Tha Photographs herewith presontad Show a aend- 
,4ng JBU raoaivtng outfit that boa haen prepsrad for 
mx DsphHment for uea on a baUoon, but thare 
U nd -record describing this ai'Paratas or describing 
any Contemtflatud uac thereof Stone tha apparatus was 
(laatgned tor AeroaaoUc purpuues |t seams not unlikely 
tint It may be used with tha gsliinto dfHgtole- 


Tha foIlowlBg day, nftsr getting oS the ground onea, 
Mr Brauner, to a aseoad attempt, seat tha toaebtoa 
aloft too fttddataly. with the reeult that It toat head- 


ed The avlnlor pitebad forward but was not hurt, 
Using the ntaa^ motor— a tb^orawpower A. A & A- 
cyltader wataiwfoi wito* of 3W pounds Jtalghb^ 
upon his biplaae. Dr WUItom 0. Oreen git ^ tha 
ground and made ato fllghU of from >0 to ^ fogt to 
hnith at h^Tlg nm OB toe llto taMaat. Tha toto 
flight was made to dnih. aad a whaal waa httoto to 
Blighting Bothofthsaa bfptoiiea reoamUa toOOaittoB 


Igtotfsc-:^ v'dHisfoliy mqdML warn 

ato*Jto' art'to^JmitoimwhDt torn tha. 
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_ ^ li, eo wt a tlm vttb mtar, teod«tnih. ud 
dud) id»ltett mam u mij b* toimd dodnbto, 
{<) (JM vMtoetka <rf th« itodr of Atordan ud »mu 
vUqb MtMk food and teiUll* prodndat and otlMr eoo- 
plant Ufa la tha Bndan, (6) to tmdartaka the 
aytng of acrianltunl, mlaaral, and 
of praettcal intanat in tha Indnatrlal 
daralhi^Mait of tha Sndan 

no vork Upon theaa dlTam aubjacta la undar the 


«« tha aattfia. )lM«o*ar. thaae 


that tha oaif poMlble aiothod of 
radalmina It f&r aMUtaUcm waa 
tka iBTOBtlntloB and aoMni of 


.tkni vt an adnoatlostl odlaaa on 
tha lita of tha Mahdl'a atfawboUL 
Boro tt araa daeld^ to atody the 
qoadlOBa npoa a amaU aeale at 
hift Owlnf to the ■anarana man 
lloeoea of a welHnovn BacUah- 
inaa, Mr Henry B- WeUoome, how- 
arer, H waa Coond poaaible to eaub- 
hah an axteiialTa Inatltatlon for 
tropical reaearflb. The donor, In 
eqanaetloa with hla ffift to the fln- 

aqalp the laboratorlea with all the 
lataat appUaaoaa that mlpht be da- 


coold be carried out opon the meet 


they ara the only onaa at their 
eharaotar upon tha hfrlcaa contl 
ant, wbloh Is unanlmoualy bald to 
be the greatest aeat of all theea 
ppOuliar natural oondlUoni Iniml- 
cal to tha white man which have 
appraelably rotardad the develop- 
inant at tha oonutiy In the past 
^nt through the eOorts of tbia In 
sUtotlon Invaluable work has bean 



Fart or bsoterlahifieal seetlon ai 


oantlp tha work of the Xnstltutlen has h 
to tha sdenoas of ethnology, ethnography, and anthro- 
pology 

Tropical medldiie compiisea researches In the try- 
panosomiasis of animsia chiefly cattle and camsls— 
tortonately the dreaded soourge of sleeping elckness 
emong hoinsne has not extended to the Sudan. Ptro- 
plaemosla. spirochaitaBla of Sudan fowls, and stodtes 
of tha many fell diseases snrh as kala^zar mycetoma, 
and dengue fever which cripple human life In the 
tropice constitute the meet promluent of the purely 
pathological and bacteriological 
Horh rben again the sanitary o^ 
ganlxatlon of Kliartum and Omdur- 
nian has been taken in hand Involv- 
ing the dcsiructlon of moM(ultoaa 
Hud the Introduction of sanitary 
laws and a conservancy servlMc Or 
Balfour the director Is the medi 
lal officer of health of the tosna 
and Kith the adequHle laboratory 
’ ■ g| rosnuriHs ul Ills dlsiKisal has been 

able to revolutionize (euiplntely the 
conditions life In a few years, 
and haa proctlcaJly oitermlnaled 
malaria at Khartum 

I he headquartere of the labora- 
torlrs are at the (lonlon (ktllege, 
here witbln a period of eevm 
yiars Inniimcrafali. expcrlnienlsaiid 

* Investigations were (urrlcd to a Kin-- 

cessful Issue and a mass of unique 
luformatlon collucted which Is of 
Inestimable value 
with I ho nubjects treated 
found however that the u 
under which the researches were 
mado wore not quite iKrfect, on ac- 
count of the iKHWlblllty of change In 
or dHiiiago to bocterlolnglcal and 
nthir HiH-clinuns In their transmis- 
hIou frum remote districts to Khar- 
tum It was therefore decided to 
carry the war Into tho enemy ■ 
camp anil to carry out the Invcsll 
gallons on the spot under cundl 
irons verj similar to Ihiwe at the 
Oordon CoJInge hir this pur|>ntte 
a floating laboratory was estab- 
lished and ihi work aicompllshed 
therewith has been of farreathln 
value The southern Hudan Is a 
country irlHS-tiusMed by waterways 
on the banks of which are rlustarnd 
naltvi village's wherein all manner 
of rare and Interesting paihoiogl 
eal eoDdltlons are to bo found 
Files and mnsqullnea abound the 
birds reptlleg and flsh harbor 
strange parasites men die from 


goeompllslied In reclaiming the nortbam part of Che 
jcmuftry, which. In oanJuncUon with that of the Liver- 
pi»} and Londun Tropical Bohools of Medicine, hag 
aptlsted (n tho hygienic bettermant of the oontlnent at 
Mrtev 

Tin work of the WeUoom* Tropical Beeeareh Labora- 
tMllBS to broadly divided Into ala ramtHoaUana, m fob 
towP* (1)^ Tbe pranotlon of teobnlcal eduoatton, (I) 
to* baotarlolaglcal ud phyulolaglcal gtudy of tropical 
toatodart, more papeelany the Infectious dltsuM of 
both man and beogt peculiar to the Sudan, and to 
agtoM BiglaUDCQ to toe olBocn of health and to the 
cllkitooftoectrllandiiiUltonrhoaidtali. (9) toawlit 
e^pmliMAtol tnventlgltlau tp pcOaonlng caae*, by tho 
dhteotton and eaportmeAtal detonntoatlmi , of toxic 


direction of Dr Andrew Belfour, BBc OPH FJL 
CP, and be le gladly amlsted by tbe various other 
departments of (be government which are Interested 
In one or more of the avowed objects of tbe Institution 
auob aa the Egyptian Army Medical and Veterinary 
nenioea, indeed, tbe cooperation of outside workers In 
the same Held la much appreciated and foeiored eo 
that there may be on indisputable rvmoluslvooeaa con 
cemlng the meulta achieved Within the Drsi year 
of Its foundation tbe laboratories became fully occupied 
lt< all tbeir departments, and then Dr Andrew Balfour 
gradually and earetully aetected tbe beat fields of 
work, and concentrated the attention of bis staff 
thereon Chemistry and entomology have rnrclved ol 
most as much attention as tropical medicine, and ra- 


cuiiouB dlsesaes and there Is h vast Held for I hi study 
of tropical medicine Bifuru the days of the floating 
biboratory, malerlul iK-casloDBlIy rearhsd Khartum 
from these dlslsnl tirrltnrlos but too nfleu It was In 
a badly damaged rondllinn Bluud slides were dirty 
and spoiled Insects broken and notes lneom|)lete On 
the whole It was rc<eognlr.ed that tho proticr atudy of 
conditions must be roiiduited on the spot and then 
luany valuable data iziuld bo gathi red 
The floating laboratory la a coinniudloiis vc-soel well 
adapted to wrvli-e upon llio waters of the South The 
main working room Is lornpleti ly mosquito proof and 
Is adequately nitod out for prntu-zoologlral and ento- 
mological work Its maiden voyage was tarried out 
(Continufd on pope tS/ ) 








coMamra n?i 

Ih Hronrh llluiitrat«Hl berewllb dUTen nukt«rtall 7 
r the ordinary In the tact that tbe uaual leraw 
hinlem I* tnHrely dlapenied with and tba ]awi 
any dealred es 
tent The wrench 
ia nlao prorlded 
wfth a remomble 
Jaw piece which 
may be quickly ap 
piled to adapt it 
for uae In Krlpplng 
pipe or round 
work Fig 1 Ulna 
tratea tbe wrench 
with the pipe Klip 
ping attaolunent 
aiilled thereon 
while Fig a ahowa 
the wrench adapt- 
ed for ordinary 
uae In thla rlew 
the lower Jaw la 
cut away to ahow 
the Interior detalla 
It will be obaerved 
that tbe ratchet 
meohanlam with 
which thla wrench 
la equipped in 
place of the atrew 
HOVZXT VXUOH me* hanUm U con 

trolled by a button 
A that projecta from the forward face of the lower 
Jaw When the button A ia depreaaed the dog B la 
dlaengaged from the ratthot teeth permitting tbe jaw 
to be moved downward on the abank of the wrench 
A apring (7 aervea to hold the dog in engagement with 
the ratchet teeth when tbe button A la releaaod It 
la not neceaaary to operate the button A when cloalng 
tba Jawa on a piece of work but merely when It la 
dealred to opt a them The pipe gripping device con 
atata of a alottod member whi b may bo Otted over 
the ahank of the tool and la i rovided with Inwardly 
Inclined teeth at ahown In the lllnatratlon The In 
venter of thla Improved wrench la Hr Cbarlea Waller 
of Hamilton Waab 



I 8 Mmtd to oonaoet tbo 
otbor two Boottono and anpjMrt tho oontroUtog tovor 
A ahaft D mna tluvkgk tha two McUost and la geued 
to tho anglno abaft Honntod on Um ahaft 8 la a 
atoava 8 A pin F In tlw ahaft tngngaa tba alot In 
tha aleeva 8 whleh aarvaa to conple tha aleevo to tho 
ahaft 8 and yat parmlt tba former to allde on tho 
lattor Monnted on the atoeve 8 In tha timer aectloo 
la a drum which earrlea a aplral matal atrip O adapted 
to come in contaot with a aeries of spring pieaa cd halla 
mounted in bnt Ineulated from the oaaing An the 
abaft U revolTea It will be obaerved that eontaot to 
tneeeaalvely made with tho halto B whiob control tho 
primary winding of the coll and that by altdtng the 
contact atrip 0 along the ahaft D the tlma of tho con 
tact with reopoot to the poeltlon of the ptotone win 
be varied The contact atrip O may be moved along 
tha ahaft D by meant of a tovar I Tha oppoalto end 
of tha aleeva 8 caniea an Inautotlng block In wklch a 
spiral contact atrip J of tbe tame pitch u the atrip 0 
la fitted Tha atrip / la adapted to mako contact with 
buttons K which correepond In position with the tor- 
mlnala B and are connected to tha spark pinga A 
metal sleeve la fitted In the Inautotlng block la contact 
with tbe strip J and this to adaptod to receive a metal 
rod L which beara against a plate eonnected with the 
terminal M By this means electrical connection to 
always maintained between tha strip J and terminal 
tt no matter what poeltlon the aleeva 8 may oempy 
along the shaft D This arrangement la partlrnlarly 
adapted for uae on low speed marine engines where a 
single coll Buflicea for all cyllndeta For highspeed 
automobile englnea a separate soil to required tor each 
cylinder and hence the dtetribnter ran be dtopenaed 
wltb Tbe Inventor of the combined timer and dto 
Irlbutrr U Hr 0 T Brown of 3tS West SOth Street 
New York city 


A> IHPMTXD STIAH TUT 

Pictured In the accompanylns engraving la an Im 
proved iteam trap which to of aimpio and durabla 
conatmctlon and arranged to discharge the water of 


OOHBVSTIOB XFOnU 

The apeed of an Internal combustion engine la com 
monly regulated by varying the time of tho it ark with 
roapect to the poelllon of Ihe piston In the aac of a 
multiple-cylinder englnr the casing of the timing de- 
vice carries a nnmbtr of linninala whI h contact In 
aurresslon with an Inner rotatable member and the 
taslng la mounted to osclllste for a limited distance 
In order to vary the time of the spark aa above to- 
ferred to A disadvantage of this system la tbe tart 
that tha rasing lannol be held rigid and the time of 
tbe spark cannot be aiiiirately controlled when tho 
engine la operated at high aiteed Furtbermore tha 
oacUlatlon of the cylinder raelng end tbe rattle and 
Jar doe to tbe fact that It la monnted on a single 
short bearing are apt In time to hr ak away the con 
nectlng wires In the timer here lllnalratod the caa 
Ing la fliid and the tin lug to acrompllahod by a slid 
ing iloeve mounted on a long bearing As shown In 
tbe accompanying engraving the device comprUoa a 
casing formed of three leparate seitlona The section 
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-I dMffkM to provide A AH 
lUije tfUto the o e wstrtsitf eto 
U aiay ho eas^r nnd qntokly beU^ It 


tenthly slopea dowawud towsr4 tbe 
to a cbnta uint extends to a ' 

In whloh to 





AM atnOYU STIAX TBA? 

condensation periodically aa required The apparatus 
comprlaea a closed reeael A Into the top of « hich tbe 
steam eupi ly pipe B opena Pasalng through the ateam 
supply pipe and reaching to within a short distance 
of the bottom of the vessel A to tha water discharge 
Ilpe <7 the vessel A to adapted to allde vertically 
< n the, pipe B and la provided with rollera that engage 
guide raila at opposite aides The steam supply pipe 
L la connected with the apparatus on which tbe ateam 
tiap la to be used ao that tbe water of condenaatlon 
accumulates In tbe veaaet A Tbe water dUobarge 
)lpe 0 !• provided at D with a valve A lever 
A preMee agalnil the valve item at one end 
while the oppoclte end engsges a oroaa plere F 
attached to the veseol A Tba crow plooe to In 
turn eonnected by a link to a lever a which 
carries a weight H that may he adjuetod along 
lU length Tha weight B may he adjusted to 
lift the arm 8 so that It depresMS tbs valtro 
stem and keqw tbe valve D eloaed As the 
water of condensation nommnlatee In tbs vsMei 
A It overtwhuicee the weight B drawing down 
the oroas ptooa F and with It the lover 8 and 
Unia letoMlng the valve atess whiob apriiiga 
op under tension of a amaD sphal spring Tha ' 
■team p ra n ire la tha uppar part of tbe veswl 
A then fwoea oat tbe water o( eondeasatlon 
threngh tbe dtoebarga tube O As soon aa the 
water to dtoeharged. the weight 8 lifts np tha 
vessel A to Ms aennal positlea 
eo adJtiBtod tout ft wUI aot bsto 
In tbe vewri Is dlschargsd, and wU Isavs 
enonib wafs* >a ths vsssel to ssal tha botteo 
of the dtoehargs tube C and prevent stoani 
from asenptog tberstbrotifh. Tho of 

this tfspeovod stssw trap to Kr M Bayta. 
Ill tfto itossi, Btoildyto N % 
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walls Boer and root ot the bln are preferably eon 
Btructed ot bloika or tiles ot fireproof oonatrootloa 
1 he first course of blocks ot which tha wall is formed 
ate made ae indicated at A Btoch block to provided 
alth a receae at one side and a tongue at the other 
so that the blocks may be auocesalvely rabbatod to- 
gether It will be observed that tbe bloiA A to pro- 
vided at lU outer upper edge alth a flange D which 
has a lug piojectlng Inwardly therefrom The next 
conrse of blocks which are ot the form Indicated at 
A are provided with receaaee F which fit ever these 
lugs on Ihe flanges 8 It will be understood that each 
oonrse of blocks breaks Joints with the conrse below 
it Tbe blocks 8 are provided wltb grooves O adapted 
to reortve motalllc hande which are shown In aeotlon 
at I Bhch block A Is prorlded with a pair of vertleal 
pasaagea B which are adapted to register wltb similar 
paesagoa In tbe aueceaalve courses ao aa to Ihrm con 
tlnuous paaeages from ti p to bottom ot tho bln Tha 
blocks In Ihe inUrmedlate conraea of tba wall an 
aomewbat dlfferuit In form from the ones shown at 
/ bnt It la auIBrlent to state that they are provld 
od with projecting lugs that enter reeeseto on ad 
Jacent blocks ao as to form an intarlocklng constma- 
tlon ibn uppermost course of blocks dlftera from 
the others In having apertures <f wh’ch provide oom 
munlcatimi between tbe Interior of the bin and the 
vertical pasaagea Fbeso apertures are above Um 
grain line and aSOrd ventUaUem of the walls Tho 
Inventor of thla grain bln construction to Hr Thomas 
Uougberty 6^4 iHtb Avenue South Mlttnaspoito Mhm. 


IhnAuiAJiui Hinux — One ot 
who has to do 
his own odd Jobs 
around the 
house to the 
pntUng on sod 
taking oS ot 
screen doors 
paitlf-nlarly if 
provided with 
spring hinges It 
to quite a dUA- 
cult matter to 




wlUioiit tho help 
holding the snwsa deer 
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By Ralph a DavUon Now York 
ll'inn k Co^ Inc., 1909 Pp. 19S. 
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By Maurice Hewlett 


The author is one of the foremost and most read 
and admired writers of today; This story possesses all of 
his fascinating quaKtm ci poetry and romance and ,dw 
intoest of chaiodar revdatiao, together with a stffldi^ 
original pomt of view that will attract and hold die attain 
tion from the very hegmamg. It is a modem story, a view 
of life as the author seel it today, and its tnidi. beau^ of 
style and fearlessness, with a characteiistie note of anooar 
ventionality and hmaftaat, wdl mi^ it osie of ^ mosl 

wnmriahle serials dtoMagaaitohjmeiwrj>jW r v ; 
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SCRIBNER’S MAGAZINE 1910 


® HE0D0RE ROOSEVELT’S 

own and exclusive account of 
hisi4/ir(can Trip will con- 
tmue to be a very important feature 
of the Magazine auring a greater part 
of 1910. 

The articles already published have met every expectation 
with rezaid to their excqitio n al interest and value, and the 
extiaorchnanW large edibons required to meet the demand 
have had to m increased with each number. Nothing he 
has ever written has better revealed his own attractive 
personi^, his remarkable faculty for observation and 
^redaboo of th^icturesque and unusual in both human- 
ly and nature. The Boston Transcript says; 

"Mr. RooMvdlliMa UDqne feebigat die AmencaniimtSoa fedi. 

H« eOMnl mnpediiei, inedet if thought uxl cnphaw, eDd even hi* 


of AphU lorghi end other pesta F^tsV 
lam, natnral Indolence, and improrldenoe 
often prevent the natlvei, unloaa loper* 
Tlaed, from taking thoae active meaaurea 
BO necoeaary In taaea of Ineecl Inteatatlon 
of crop*. Tboee laborn have alio a direct 
bearing on tropical medicine, aa reaolta 
have abundantly tcatlSed 
In the field of anthropology very valu- 
able work baa been ancompllihed. The 
laboratorlea are recognized aa a working 
place for fellows of the Camogle Reaearch 
Fund, and on the recommendation of the 
dim tor. Dr A. UacTler Plrrle was ap- 
Iiolnted anlhriipologlat to the Inatltutlon, 
In addition to hla medical qualifications, 
Dr Plrrle held a special degree In anthro- 
pology, and was particularly well versed 
in physical work Although he labored 
under the gnat dliadvantage of not know 
Ing the country ha undertook and auc- 
ceasfully completed remarkable Joumoya 
into the totally nnknown Durun country, 
which Ilea between the White Nila and 
Abyialnla. He lived and moved among 
the trlhea Inhabiting this territory, and 
hla method of handling the natives was 
highly appreciated by the government 
By his free movement among them be was 
able to SL-qnlre eztenilve data of thdr 
life, manners, and rustoma of the moat 
highly piiied (hsracier Dntoriunately, 
theta wiped lilona proved fatal to the 
young, enthusiastic Investigator During 
one journey be rontracted an Indlgenona 
disease propagated by the parasite of 
kalaazar He sas prostrated and lnv» 
Ilded home to Scotland but died six 


IM Hoiv ot hulamlaigm m with, told wdh the same gm itaaigih that 
hai Baas tiH poGbcal ttteraaccs ao faHaaduig and deep B dw afliieaGca” 

h die Jauiaiy nindier he will deacribe hunting expeneoces 


uia Farm: 


the resulia of bis 
id observations, as 
archieologlral and 
ethnological aspect were worked up by 
competent anthorltica and have thrown 
much light upon a people and their raon- 
try about which nothing has previously 
been known 

The chemistry section has received aa 
much attention aa tropical medicine, for 
It has an Important bearing upon the 
commercial development of the country 
The principal fields of Investigation Is 
this direction have been Sudan guma, 
food-BtaSs, and seeds, ss well as water 
supply from the Blue and the White Nile 
and wella The study of gums has been 
particularly exhaustive. The Riidan has 
extenslva forests of gum Irete In tact, 
such conetltutes one of Its staple pro- 
ducts. Inquiry showed that romparatlve. 


groat attention was eoncentri 
this subject. After Borne foui 
labor, the lahoratoiies have n 
valuable addltfama to the rht 
this commodity, and It is hoped 


Hippo and Leopard 


TImm gtdelat gre not onfy bacnating aambrea of gdrenture, diey are 
abo aulfaoataltve accounb of die natural history of many animals but 
faufa loNrani to exist feedcin. The Shistratwos by Keimt Rooievdt 




wd-odfaaf toBUib«apf the e ep a kam are espeaiJb^ wtor es hng . To 
. tmsPsA of Mr. RooMvd^a aattlaa sabte ry dona should ba^ widi 

- jfch ifVAiahw wHtokaw t 



menta Not only was a very lurge quan 
tlty of equipment destroyed but all the 
trypanoaomloala speclmena were lost, to- 
gather with the records of two years 
the Bubjaet Nearly all the paraf 
Bn blocks prepared during the previous 
(OouO^dtS M page SSA ) 
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•3 0>LD FUlEO(«itlMrt lim.)SOUD COLD *5 1 



Chicago 

Milwaukee & St. Paul 

Railway 

Excelsior Sprincs is best reached by THE SOUTHWEST 
LIMillDof the St Paul Road Leave Union Station, 
Chica|{o, at 6 00 p m , daily, arrive pKcelsior Sprines at 6 SO 
a. m the next day Breakfast and dinner served on the tram 
THh SOUIHWEbl TJMITED carries compaitmenMib- 
servalion and standard sleepers, with kiigtr, huher and wuier 
berths, dniinc tar, chair car and coaches. 

Desvriptive btK>k free 


Earn $60 to$140 Month 

WiMlty i »t ^ic|jW». 


F A. MILLER •• 
wal PaiMnttf AfMt 

CHICAGO 


G.A BLAIR 
Ca.e .1 Eutom Afnt 

aai Bm<iw.r N.W YoA 


A.W. FABER 

by this bouse, with 148 yean’ experience in Pencil Making, are the 

Drawing, Copying and Ink Pencils 

Sold by all stabonera and dealm m aitats' and drawing matenala. 
Samples worth double the money wOl be scot you on lecegit of 1 0 els. 

A, W. FABER, 49 Dickeraon Street, Newark, N J 
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Big Money In Drilling 


Cyclone Drill 
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PuMlAW WmUt at 
No Ml Broa^dw«.y, Now York 



Jt.UV') TO SVUXRtnCttS. 

OMOofijr, amjm, fortMUBUcdBUMOTllailm |1(M 

Oniwpjr usayea, rorCwoU X.T( 

OMoopT, nMrw, wuiylar<M|BegiiiiU)r,|Hi»U4|c|in|alil<Uh.W. UO 


TUB aCIBimviC I'LULUATIOM. 

BctMEins Aiwrlnui (nu)illi4ipii IW) taiDajrair 

fictanlldc Ammliim xiippiiJiHui (wuliliitbai IdTII) AiXi 

AmiTk'aii lloini* urn ■•rnbue 100 “ 

BclMiiilr Aowrlnu k ipun I'^ikni (Mnblulinl IKX) tnp “ 

Th» aiuiaiMl Mi ImlpUan raiw aiui niea tn forrips euMirlo, Incliid- 
Inn (.'■niilt, will ba furaUhail opoa appUcatlou 



NBW YORK, SATURDAY NOVKMBEU 27th, 1000 


Th* Ultur li alwaya xlaU to Nodrc for ■xamliiiUi>ii lllnrntnl arUclo 
•B •abjcota of Umiriy lulmiL If Um plu>tu)tniptu ua lOarp, itia orlkm 
Mint. Awl UM faru aalheiUlc, tha ounulbiiOuiM alU ncrioa apaclal 
(IttnilaiL Acrapbal artlclea will bii pan) for at rapiilar tyta nun 


YuiUT ooniTion ox m yaxaka oaxal 

A caratui reading uf the Annual Report of the iilh 
nitan Canal Commlwlnn, now tiefore ua warranu tha 
■tatemant that, aave tor aome axtenalve and troublo- 
■oma elldee tn the Oulebra eut, tha whole of thla groat 
work of engineering and admlnlelmtlon la proeecuted 
nlthont ttitahap, and with ovary proapect of Ita eom- 
pletion by the year 1016 

During the year the deelgna for tho upper lorke at 
Qatun and the iocki at Pedro Miguel were coropletvd. 
The tocka are built In naira, aeparated by a ooUd wall 
M feat thick they are 110 feet in width and have 
1,000 feet of uaable length They will be emptied 
and ailed through lateral culverta under the flooro, 
connecting with large lonRitudinnt cjiverta in tha aide 
and center walla operated by Buiucy valvea In all 
plane tor the canal, It baa boon laid down aa a funda- 
mental feature of dealgn tbat at each pair of locka 
there mum alwaya be two barrlere aaparaiing tho high 
level from the level n«xt below The extra or colllalon 
harrier coneleu of a eat of blogi-d, verthuil, uilterlng 
getea, and a moaolve ebatn barrier <- 00110110(1 by cap- 
atona in the walle. Aa over DS per rout of the veaeele 
of the world are leea than ooo fi^i long, intermediate 
iaCba have been Introdui-ed dividing the lock eham- 
Oere into two parta eultod to vooeele S50 and SRO feet 
tn length reepertJvely The Intermediate gate* are 
aleO proteeted by g ebain barrier An emergency dam, 
which will rut on the ilu'v of water In the event of a 
gate being tarried away will be provided at the h<^ 
or the locka The deelgn conauti of a awing bridge 
from wblrh girdon, lupporllng aperlally deatgned 
wicket! ere lowered the bottom 6t the girdere reetlng 
on aille at the bottom of the lock 

The vvluuB materlala of the roundatloni for the 
locka have been teeted by trial loada and found to 
bave eulBetent realatance to larry eafely the greatem 
loada that will be brought upon them by the atructurea. 
Curtain walla will be buUt to atop any underOow and 
to prevent the concrete floore being lifted by the prom 
cure of any water which might gather below them, 
they are being thickened and anchored down to the 
underlying aendetone by the old mila left from tha 
1- reach admin letratlon The plant for tha rock crueb- 
ing and the mixing of the concrete ie initalled and tn 
iucceaatui opemtion Concrete laying baa commenced, 
and by the laat of October 41,236 oubie yarda had been 
put in place 

Reference le mode in the report to the eeneatlonal 
ruinora of bad alldoe which were aent out at one tlmo 
from Paunina. Tbey were occaaloncd by n aubaldence 
of DO conoequence whatever, whkih oeeurred to one 
of the rock Blla at the toe of the Ootun dam It ta 
admitted that the moet practical qoeatlon in the con 
atruclkin of the dam la the alldtog of the material 
underneath and in the body of the dun The question 
of its alMIng depend! uimn the alupe of its ooter face, 
and sihoe the dam which hai a height of llli feet 
above tea ievii, boa morn than a mile of borixontel 
thlckneee at Rg baao the Report la oartalnly juatltled 
in itating lU^ the stability of this great work goes 
tat begroufl tke llmita of what would be coneidered 
aitSleleiit aqd safe Jo any leea important atnieture. 
Hie escavatim for the epillway In the center of the 
dan is oomitieted, and tha channel bolow the dam, NO 
feet max and MS feat wide, U being eoaemted. 


ScUrttlilte Am«riO«|l 

The dtedfUig Xaek hM reaoved from the ehnan^ 
hetwees the Ocum Oka gM daep water to tke Carito 
been Boo. n total of ever 0,00(1,000 oubfo ywde, and « 
tha praaent tins amXe three nUee of (he ohawoel froto 
deep waur (41 toet »t mean dda) have been con- 
plated. Umon Bay, through which the entrance to 
the eeaal will be mode, la expend to strong wtada and 
heavy neoa. To protect the entfan(w oboniiel. two 
brenkwatere, one U.OOO and the other 1,500 feet to 
length, an to be built 

In the oeotm divlafam. Including the basin at Qatun 
Lake and the great Culebra out progree e haa been 
very eetlefeetory Although the Report coven the 
year only up to June lOth, we may add that on October 
Mrd, when 39,021400 cable yards had been excavated, 
the work that remained to be done In tha Culebra cat 
when the Amerlenni took over the work was halt 
completed Including the work done by tbe Krencb, 
tbli mcani that two-thirds of the whole work haa been 
done Btidea In the (^liebrn ent couttone to be a aourca 
of annoyance One of thcaa meaaurre 2 TOO feet along 
the cut, and lovolvea about 27 ocrca of moving ma- 

terial Already 677 000 yarda have been removed, and 
ai much more la aflil In motion There are amaller 

Blldei which bring up tha total amount of material in 

motion to 1,000,000 cubic yarda. Theoe tlldia will 

ueceiaitate coaler aloiica to the cut at the poiata whera 
tbey oc<ar, and will add to the total yardage, Utbe^ 
wise they wlU have no eScct upon the canal 

in the Pacific divialon, the locka at Pedro Miguel are 
founded on durable nuk of autb eacellcnt character 
that a part of it will be loft in place to form tha oep- 
aratlng wall between the lock cbombera. Tbe excava- 
tion lor the locka la practically compute The Went 
dam la being conatructed of rock and earth with pud 
died ( lay oa a center and the material underlying the 
dam la Impervioiia At Mlraflores about one-half of 
the excavation for tbe lock baa been completed, nnd 
tbe general plana for the dama hava been approvad 

Excellent progreaa baa been made oa tha entrance 
channel on the Pacllte, from which during the year 
3,476 031 cubic yarda woa removed The channel baa 
been carrl<ul to {nli depth for about live mllee from 
deep wator 

Due mainly to the great increase la the dlmenakme 
both of the prism of the canal and of tha lo<ks. and 
to the hlsber coet of labor and materUla, I be eetlmate 
of the total cost of the completed work abowa an In 
crease over tbe original estimate of nearly fifty per 
cent, Tbe total coat of engineering and constroctlon 
will be tJfv 766,000 and If the purihnse price and the 
coat of aanttatloD and civil government be add(Ml, the 
total final coat will be brought up to (376 201,000 

TBX TklAU or TRB XATTLlSHir “XOXTH BAXOTA ” 

The government accvptance trlala of the battleship 
'North Dakate," of wblrh we gave a preliminary ac- 
count In our Issue of November 18th. have now boen 
Bucceesfnlly (ompleled, with reBults which are gratify- 
ing alike to the Navy Department and tho bnlldcrs of 
the ship 

When the question of tawtalllng turblooe In place of 
reciprocating engines In tbe new warabipa of our navy 
first came up for diacusslon the attitude of the Bureau 
of Steam Engineering was decidedly conservative. The 
Department feK that aulDclent nxiierience was not 
available with tbe torUno at leoit under battleahip 
condlllonB to warrant Its Immediate adoption at the 
time it was proponed UlUmatciy, however It was 
decided to Inauil me Curtis turbine in one of tbe two 
battleehlps aulboriied by Congress In March ItfOT and 
to equip the Bister ship with standard marine recipro- 
cating englnea. 

Now tbat tbe trials both of tbe ' Delaware" and tbe 

North Dakota ’ have been completed it is poeoible to 
make a rellabki comparlaon of the two type* of engtne, 
and it It gratifying to know that on every point of 
comparieon except tboae pf water consomptlon and 
propeller efllcltncy, the turijtoe hna abown its guperloN 
ity In the atandardiiatlen trial the "North Dakota'* 
ran her lutest mile at a speed of 2125 knots, and 
made an averaga speed for the five runs at 2142 kjioU, 
She allowed a maximum iK»xe-power for one mils of 
26,160 In thsM trials aha exceeded tbs auan atleed 
of the "Delawar*" by 0 39 knot, and her turbines de- 


lU 


MW N jtM NB. ns y drtli w t ^ dh 

a* bar mtoritotok Mtotoostahl, tha riUtoto XYWto in* 
the -Vattk Xatme moald thNsf^ fa* 

kaatot 4,«to Itooto i* Itootm oM ^ 

It kheto apedd^ Oempknk trltk tha, sarihiMMihi- 
engtot^i^viB 'HriavoTOi" tbs tofMaa^Hvaii "North 
DakoU" bequlmd ontMOO ga against U« ttxo «( ««al 
per Nren(y«mr hoikra on (he lOdttot trial, and tpfi Oh 
agnlBBl m (ons os tha Mdmot trifiL 


Actual avenge meed 
HP oTBata m 


pewer ttfO at|2 

*«.« imT** 

iuae sst-s 14SJ 

I at.400 16.710 8400 


Water rite cl main iqrMnia 


124 144 a0.S 


CmI used. punmlB per beur 04,400 ST.OEO 0430 
real coed, tene per 24 bra, 0S3 200.3 tUO 

Coal per hour per Btaaft H P 

of tprbloeB 1 Ti 165 2 OS 

( ual per hour per ahaft for 

total IIP 145 145 244 

Coe I per hour per abaft tt 

rqnlv I nr* 145 1 48 316 

Biard nn 6 per rent friction for reelpncatlns engine 
Bprclfied 

In Sarins, 

C<intnct Actnat Per Cent 
S hnuni or full power trial 151 18 00 7 5 


The 'North Dakota" la driven by two Curtla tup- 


144 inrbea. There are nine atsgea (or going ahead and 
two for going aatem Tbe abaft diametar U 20 lttoh4p|^^ 
and the bearings at each end of tbe turbine 
Indue In diameter by 42 inches long. The ateam, 
•uperhaated fifty dagreea entars tbe ateam chest at a 
preosnre of 280 poundi abaolute. Uera It paaaea 
through twenty noaalce, where ft U expanded and 
acquires a velocity of 8,000 feet per second. Its prei- 
■ure falling to 76 pounds abaolute It then pooaen 
ibrough nnotber set of nozalaa between tho first nnd 
nerond itage. wbere it ncquirea n velocity of 1,070 
feet per ucamnd lenvtng the bbidee with n velocity ot 
156 (eel per second. Tbe pressure to tbe second ataga 
ts 40 4 pounds absolute b rom the second to the elghm 
stage the eutrancu velocity ot tbe steam rematne at 
L070 feet per second, and the exit velocity at 165 feet 
per second. Tbe preasure, however, drops (rom 76 
pounds In tbe first stage to one pound absolute in tbe 
ninth ntsge, nt which premrare it possee to tbe con 
ileneer, where n vacuum of 22|^ Inches Is mslntslned 
It can thus be seen tbnt u the atenm traverses the 
■urcwBslve atagos there la a eontlnual drop in pressure, 
the energy of tbe steam being delivered to the moving 
blades In tbe form Of impact tbe velOLlty of wbich la 
developed by expanding tbe steam in series of nossles 
forming the entrance to each stage. The nnniber ot 
Doxsies Increasea from 20 to the flrat otage to 860 at 
the sixth stage The buckata to the first stage are 1V6 
Inchea to length and they Increaaa to a length ot 11 
Incbet In the last ataga. 

In the two stages of tbe reverae turbine, it baa 
proved possible to develop about 00 par otat of tbs 
power tbat con be developed on the goaheiid turblnea, 
and tbui tha objection wbiqh hna been mlaed against 
the turbine that it provldea toaufllelent maneuvering 
power may be considered to be pretty weU met. IB 
thia connactlon It ipay ha manuoned that to tha trlala 
of the JopanaBe cnMer “tlmkl," wbich is eqnipped 
wftb turbines of this type, when the ship wsa beaming 
at 20 knots. It was ppaatble to ravefatog to atop tha 
starboard turblna to sfi naeanda, tha port tnrbtoa to 15 
saconds. and brb^ tha vemal to ANotoU not to twa 
miniitea. 

-.—A et V * 

The andext JttosBna ewntonty wirota wHB a ttatol 
point (otylna) on Wdodiw toWeto OoveMd vKh. wax 


the ibrw houfn' fttU-jpower trial, and tbe runs for 
twenty (our boure reepeouvely at 10 knots and 12 
knota, aa herewith riNB. are highly latlafactory 
Aside from the fact that she attained n full-power 
speed of 2144 kneu agatoat the contract reanlrsmeat 
of 21 knoU the most aatiifaetory feature b tha ra- 
markably low coal eoeauBipUoa ot the ship, paritcu 
larly at low speed— *w OM of the moot seriooa ebajtgea 
formerly made agriaat tha turbine wm that at -(to a*- 
travaganee In eori conaumprion ends? lew-apeet oandl- 
tloni. The ooal per hotoa-pdwar per hour (or tha- total: 
horaeiMwer worked out at 145 ponnda, at^tnll epeadl at 
to knots epeed tt waa LW pounds- nad U U kmds 
It was 1 24 pauada. TM cent par h o tiBTOowr par hapr 
of on equtvaleht tndltoatW hone-powwr (the potosr-wUa 
tafcan by toroiedmstar CNm tha prtmener abaft) Rekka 


pnrohmefit with a read peh aBd dattM mphaept, or tok. 
At Haltato In ^entphaito, Baar th» etto of tba Atoao 
fortnas ereotad bY Dmeok to the year 11 ft: Co waa 
Vecently tound a brimae veasri etotaintag « dried 
biadi maaa, whteh Kaaaaar hu daelW to hf 
Roman Ipk 1%a masa was tmiBd to egripl gt obMjfir ^ 
soot and taanata of irap. It alao cddMtoaii amalidr 
qnauuuex ot tarrie oxMe, eoppar ttotonealAt 

gyptntov l^todPhorlc add, eia 1 ii«t 0 ul^aMaa. aU 

— .. .. ipKeiaag 





'lOA IM •vffMittoa o( ProT tiMot, of Fwuw. •& la- 
taraltUMul xowwtJrtoB hu ka«) oiwihlatd for tb« 
mkpM 9* tfuaniltUM wtmaM UiM alcoaU tram 
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.14^ WWA tM iMBiOo ttfttorM 
1 ^httMUir tnteto fora Wo two Um- 
^Flia if tbO iilwirimlM on 
bttftac eoOi, 0 ^ 

HwOodUpMoraPM. ThoUwfiMntadMt^aa- 
it a » i^ttM t» lawi the omMU into 

to pkM a iMtUw« oadw 
^01^ HMi at nflrqo^i ood tmporiut otr-t 
'4# » *W*W inottatkm nob Mota. u 
ItMiM 1M jweiiiidr d«TlM4 a aafttr ooowuImi in 
Um la d«ilM Mrto tlino larts M 
ta»(Mrt*4 OB thiwa ianlatMa. aay oaa of 
bt«» tba aoMra woif»t a< tha Haw at that 
««^nahoo)d ba Ataad or brakao. 

TMt tMoa Dapartnmt baa amoaad tX 
^ «»< pt^ 

NOW T<^ la to ba prerUad wltb 
V'kkL ftia«k»i|iB« plaot BmMm theia baa 

> baa* baoMantoaMaighttacdraaaaapt that oarried 
W ^ aNab twnqrbodt that pHaa batvam tba laland 
i^^ttaBatliRr. Nat tow owo alia took NbeawbUa 
^b^boatwaaaw tta wagrta tUBhattan, and 1 ' 

ttM lalaad wltb a fti 
It that latoba liudallad ceo- 
r tbrawtag b faardncb^ atraam 
i dtaibtM It f» daotrfo laotor. 

^ iip ttaawMia: ^comamtat baa baaa patitloaad to 
jMIO* a flabUdlaa powar oompaar to bolU a dam 
aaroaa Oia St. Uwiwaoa iUvar luar Cornwall. Tbla 
)j^it r a N a aao a fa tf aa with aa b w a rlo a a comphiiy It 
|| OMr plan ta’dam tba Booth Bault chakdial at flrat, 
tp 'abtala «i;MO to 7»,Ma boraonower JMm It la 
' ‘ 1 tbat a dim Win ba boflt aoraaa tba main 

. tUi daOi woWld not tntartlNW with tba Oom- 
a proTida for tba boUd 
, ^ - a Jocfe. tbriaifh wbhib at a amgla lift of 40 faat 
„ WtaMa booM paaa tba raptda. 

-fbo wpk OC ahtaadbc tba MoMo aooa of tba Now 
natbiM aalar aa North Wbtta Plalaa 
< janroobadiat aatto iMtfkr. aod tt la evaotad that hr 
<4ljiArBt,aft|)ajraarttwl)lbalafiiUoparaaoa. Tba 
:fM«taaay larmlnal at Nbkallald. whora ataam aad 
<<'#iycla l0MMiU<Na ara latarttaatad, win than ba 
,. j il rtiiB t r A wow aab^atlail la balas aaacM at 
''.tMVabMi dbd awotbar ona at lObHa dalaa. Mb 
' 1 wtib thioa IMObfirwatt ratair 4an> 

acmkHa- 


:'iK 


\ ''fpNtNi w ^ <kai mtUAPtatm are prw 

fr|Wb*''bP bn atiitor 



abja aialfaflM au walan. Tba aatabliahiatbt of tbla 
aiitmo woold-aaka tba datarmlnatton of taaaltnda at 
ata «anr aoeoiata aa4 Udepandant of tba arrora of tba 
Bupamnoua. 


tba wara lanith of lAti Batara, or abovt 1.000 taat, 
Wbleb la naad at tba BUM tower atattOb. 

■Mopla Balodtoo, tba ItaUaA aplrltaallatlo madliim. 
Wbo^reoaHOr Hrlrad in tbla ooWatir. haa (Ivmt aoma 
avMaaoa of bar powara. Tba pbaaoDwiia of bar flrat 
afOMi wan tba h ua l Uar pbratcai ph a ao ma B a of qUr 
Itaaitn, That la. tbar eoBatatad of UUa rapplofa 
and lerttatloiia. Altbooih oonaidatable akapUolan pra- 
volta aa to tbo boaeatr of tbd madtom. it mnat ba ad- 
lattarir detaetad In fraud. 
Maair raaro aco aba waa eauxbt in patty trieka, which 
ban by no neana thrown bar Into dlacrodlt, becnnae 
tbay aiwmad to bnn been dna to InrolnnUry actions 
In tba trance eondlUen Whetlfor or not her more re- 
cant parformaneas am genulna. wa ara not praparad 
to atata. Certain U la, that bar performancaa ihould 
ba Btadlad wltb adantiflO care. 

a anal! lot of abaDod eora of a bind new 
Oonntry waa aant to the Dspnrtmant of Aari- 
caltnra from Bbaaitanl It prarad to hare qnalttlaa 
that may maka It raluabla in braadlnc n corn adapted 
to tba bet and dry eondlUona of the Bontbwaat Tbo 
pliiita< rnload in tbo taat nvaraaad lean than six feat 
In baigbt, wltb an atarafe of twelra arean laavra at 
the thna of tamllaa The aara arenaad 114 Inohaa 
In lanatb and 41/t tnchaa in areataat clrenmfaranca, 
■ ‘ nnalt amlna. On 

tba upper part of tba plant the lanrea ara all on one 
aide of tba aialk, Inatend of balna armnaed in two 
rowa on oppoalu sldaa. Baaldea tbla, the upper laarea 
atand araet Inataad of drooptna. and tbo Upa of the 
latraa ara tbarafora abon tba top of tbo (mmI Tba 
aUka of tba ear ara produced at tba point wberu the 
trnC blade la lotnad to the leal abeatb, and they appear 
before there la any elan of an ear except a allabt 
awdllng- 

n la Bot an uncommon tbina for corroalon and oil 
datlim of brlabt ateel objaou to ba cauied by the pree- 
ence of Injurbraa lubstancas in paper Tbla may be 
dw elUter to fraa aolda or dilorine oompoundi, or 
more frequently, oipoolally In the case of bard-alied 
paper, to the axeaaatra nae of aluminium sulphate, 
whiob It cradually dlraodated by atinospherlo In 
flntncea Anothar drawback aaioclated with certain 
kinda of paper la tba blaekenlBa (doe to formation of 
anlphlde) wbloh It prodacaa on artlclea of silver or 
eoppw Owlua to tba arowtna urn of paper of wood 
pulp prepared by dlaaatlon wtib sulphur compound! 
tbla blaekaotng action la store prevalent now tbaa 
floraMriy In fast. It la aaaarted by Herr Klemm In a 
reeeaA InvaettBatta of tbla anbjert, that moat, It not 
aO. nnbimwhad wood pnlpa of tba aulphlta and aul- 
phata olaaa oontaln fnoaa of sulphur componndi that 
bata a 


flidpa. bawtrar, qn ta t r aBy trae from theae anlphnr 


Otpl. ItaMf 'Bmimikia, tba diaoovarar of tba North- 
Wtk W adaBa^ introd In tba Vaued Stotca raoently 
<Ntd. baa aona hara to maka prepantlom 

^ - "At atpaimal^ to Vha Arette wbleb ho oalenlatad 
away trqb otTfilaatlan probably more 
Jod imA Itia pfkbarry objaet win ba to explore 
tba bayM ^atltl(B fl( tbs mMso. to atndy tba cnirenU 
UNT tra g in iw ba f 'bnd thr abaractar of tbs ocean bo^ 
1N0M. AW^tMlNflwNitairruelraoInluly.mi. 


^NOrMlMiWfbr 

IjOfla Awn wa »iM» iiwa<|laaTlaBe iatoraatad b> polar 
,«l4in«tton of baniw tbair own people 

.WBt 4|M iNfOMOiy-, Capt Amnndaaa- aaya hU 

' Vfi^’t|4|pn((|toH»ar«of dm-tljoa- warn 

hi' tM that ba bellareo that tba 
fta jbenraa that ha la aonfldant tbo 
(iilBlra He can araM In makta* 


a fllfbto before the Kins of B 
B a o oi a l Nn g that In order to laa fllghla by thd d^ 
Inc Franob avlntora subatantinl e— a Indnoaasnta mwt 
ba oOttod, the paopU of I^a Ancelas, CaL. have raiaM 
ISO, 000 tor priaea to be compatsd for by laadUf aTM 
tora U rranoe aad America at an avlntlon maatlas to 
ba bald on tba PulSa oaast In January Pnnlhan« Dw 
tesranfa, and aavoral othor ^ tba Franob avtatotw 
have anread to compete, anoordtnc to cable dlapatobta. 

■ N o e a laavlns New Tork for tbeir bouae In Dnytoa* 
(Hklo, a taw days aio, OrvlUa aad Wllbar Wright 
entcrad tba French conauri office In New Tork late one 
attarnomi and received from Franca a npreaentatlva 
cTcaaes and diplomas of tba Legion of Honor Net 
untU sevanl days later did MIsa Katbarlna Wright ao- 
otdanlally diarovar la one of her elder brother’s pock- 
ets tbs decoration that la ao much prised and sought 
after by dlstlagulslisd man here and abroad. Bo en- 
groaaed was bo la bnslnaas ralaUve to hla aoroplaaos 
Uiat ha had forgotten to mention it to bla alatar 
Iba flyiaf of model aeroplanse br ptliea, which haa 
bean done almost weekly tor some time past at tba 
meetlnga of the Aeronautic Society has bean miteii 
up by quite a number of boys in New Tork city, who 
have made aoma excaUent records at tbla Intenatlng 
and Instructive sport Contests are held weekly under 
the auspices of the West Bide Y M. C A., wban 
WUbur R. Kimball, B.G . Is giving a coutm of lectnrea 
upon seronsntics. Cups have been given aa prina Iqr 
Mr Loula R. Adams and by Hr WUaon Maraha ll , 
whoas 12-yearK>ld son, Wilson Marshall, Jr, baa w«n 
two legs of the Adams trophy wltb a biplane modM 
of tbs Wright type. Propelled by a rubber band motor, 
thU model, tbo planes of which are about I feat fame 
covered 64 feet 9 inchoe In its longest flight 
Ahbongh Farman and Paulhan have qnlto frequently 
taken their wives on flights In tbeir Fnnsan biplanes, 
neltlier of these ladles haa essayed to fly alone. It 
has remained for the Baroneaa da la Roche to baeoma 
the flrat arlstrasa. After receiving eeveral H raoas 
from M Obsteau, tbe Instructor employrd by the Tel- 
sln FrOres at Chalons, the Baroness made a short In- 
lUal flight of about SCO yards Tbe following day this 
titled lady flow twice around the parade ground— n 
dbrtance of about 4 miles— In a ratber gusty wind. 
After the Bret few turns she was able to fly tba mar 
China without any trouble whatever, and aaemed to 
have the biplane under perfect control Tbla flight 
gave a good demouMratlon of fairly good utomatlo 
Btablllty secured In tbe Tolsln mncKlDe by the use of 
vertical partitions betwsan tbe main surfaoea and In 
tbe tail In America a Curtlea biplane to reported to 
have been sold to a wealthy tody In Florida. 

Tbo aPanaral IIL* airship, wbich has been at tbe 
Frankfort Aeronautical KxpotIUon the past* sununer, 
mado a grand tour above south Germany from October 
12th to 16th, In tbe courra of wbloh it passed over 
Nuremberg, Augsburg, Mflnchen. and BtuttgarL Tbe 
186 kUomatora (88 8 mllca) from Nuremberg to 
Augsburg via Trancbtllngen Mannheim, aad Donaa- 
wOrtb was covered In 3% bours at an average speed 
of 211-8 mlloe an boor On the return journey In a 
straight line on October 14th, however, tbe airship to 
said to have covered about 87 miles In an hour This 
very muoh greater speed on the ntorn journey waa 
perhaps due to more fivorable conditions and to tbo 
forctng of the atrahlp at Its limit of apeed throaghoat 
tbe ahortor distance That Its epeed to suparior to 
that of tbe ‘’Beppelln" baa been tnatlfled to by a well 
known American aviator who took a trip In the latter 
last Bummer and said that tbe “ParHcval' readily 
paaasd It, abhough the "Zeppelin” siriblp made but 
2S mllea an bonr aeoordlng to bis t'mlng 
Karr Maas Orade, tbe first Oerman aviator to fly 
snecesafnlly wltb a monoplane of hto own Invention, 
and wboae machine waa ahown In flight In onr toraa 
of October 23rd, hu nt tost won tbe I4ns prtoe of 
(10,000 fbr tbe first kilometer flight by n German- 
built and plloled aeraptone. After flint performing 
tbs raqniMd flight In I mlniitaa II secondi above the 
Mara field at Bork on October ITth (besides which he 
made tbrae otbar fltgbts of 6 mtantos 20 sooonda, 48 
seocBda, and I minutaa tO aaeonda on the same day), 
Herr Orade took bla moHoptone to the aviation field 
at JOhaantotbal (when ttw flight for tbe prise wu 
required to be made) and won tbe prise In abort order 
on tba SOth ultimo The toHowlng day ha made three 
fligbta of 8K, 14«4, aad S mlnoUs' duration respective- 
ly, and a fOnrtb fllgbt In wbleb be made one cirontt 
of tba field. The motor wand by Harr Grade to a 4- 
Oyltedsr, T-typo, aircooled motor of ble nwn Invention 
umo-power and weighs 77 pounda. 
1,100 to 1,400- rawNntlons par minute and 



uiriu or xn mom katm a 
•r ooMn 

Tho I ment ■ttempt to 
lllorr nUer Yonkoe li tho Ant appUoatloa to a 
i oit(>d atotoo wonbip ot Um mothoO Of Mlvoflo br 
c mprMwed air aied by Ifr Joha ArlracAIo The eyo> 
tom hat olroody proTOd Ito eOMwer IB the eoae of 
tbe raUlM f tho itMB ihlp BBvmriBB ot 12 000 tone 
after a) ( > ad run upon the rooka la the 8t Lawrooee 
Hher 

In t tb tbe old lyetem and the new the raliUix of 
a n ken Teoeel ii aeoompliohed by renering mfl 
I ut water from tbe hnll of tbe ohlp to gire tbe neoea- 
lory boeyaaoy tor floUUoB Under both metboda the 
apace wttblu tbe ebip that le rid of tbla water la lUlod 
with air but there la tbla Important dlSerenoe that 
under tbe ordinary method tbe air to at atmoepberie 
proMure whereaa nnder the ATboekle method it to 
under a preeinre equal to the depth of tbe boM or 
oompartment from which tbe water to dnren oat 
In ratolng ehlpe It baa been onotomary to amid down 
dlrern who by meana of patehee of plating pingn 
wooden caleeone cen ot etc attempted to peteb up 
the hole In tbe bill and render the eblp fairly tight 
\then three rr aim bed been completed powerful 
pumi a were Inetalled upon tbe ohlp or upon wrecking 
teoeela moored alongalde and aufflclent water traa 
pumped out to lift the nblp off the rooka and eiuhle 
her to be towed to the neareat drydork 
It frequently happened however that the pertoro- 
tiraa ot tbe hull were eo many or of auch extent aome- 
timea large portlona of the bottom being tom entirely 
away that ealvoge by the pumping method woa prao- 
tleally tmpoealble Thto waa due largely to the toot 
that tho patchwork— plug! eanvae cement and what^ 
not— waa nxpoeod to ah Inward preaanre correepond 
Ing to the detth of the injured portion of the ahip 
below water which preoaure waa oo great oa to es 
OMd the realating otrength of the temporary repalra. 

It occurred to Arbuckle a few yearn ago that there 
waa no reoaon why the compreoaed air method an noed 
In driving tunnela below the Shut and Hudoon livern 
nbould not prove effective In the oalvage ot eunken 
ehlpa for If tbe mud nllt and water can be held 
from entering the open end ot a tunnel by oi peeing 
ognlnat It on air preoaure equal to tho water preoaure 
at that level It oeemed probable that the water could 
be expelled through the perforated bottom of a ahip 
and held permanently at the level of thto perforaUon 
by tbe name nee ot comi reeoed air 
Although It naceeaiutee eome ex cedlngly dlOcult 
engineering work and the oxer toe of coneldereble In 
geaulty tbe method by which the comireoaed air to 
nnad for freeing the nhlp of water to elmple and eaaily 
nnderntood No attempt to mode to cloee the per 
toratlona In the bottom ot tbe hull but great care to 
taken to render airtight tbe aldce and roof of the vert 
ova holds and ompartmenU Alt^upply pipes ore led 
Into the various compoKmente end compreseed air to 
forced In and the water gradually expelled through the 
bottom jintll the lev 1 ot tbe water In the vartone 
bolda baa been driven down to the highent point et 
wbkb tbe hnll bea been perfomted It to evident that 
•he water 


ed and knowing the 
weight ot tbe veeeel It to 
pooilble to free tbe fblp of 
the exn t emonnt ot water 
to brtng her to ihe aurtoos 
and make ber Boat at 
lome predetermined draft 

Tbe Yankee la one ot 
four merchant ehlpe built 
between 18S0 and 1801 
wbkb were pnrebued 
during tho war with 
Bpala and transformed 
Into euxllinry rruteere 
Latterly ahe haa served oa 
a torpedo aui pty eh(i atui 
to dSt feet long 4R feet 4 
tnehae In breadth and 
dmwa 10 f «t ot water on 
n dtoplaoement ot t2Sj 
tons 

In tie nutumn ot 1908 
eho was run npon the 
Hen and CbtekciM Reef at 


by etoapTSMA nfav ttot eiglia^ boUar ntoan bdm 
empUsd by patoplj«. Um viaial wan flpntod gftnr 
fortyOw dayn ef epnrnUalH, Md wan beia« towal 




tke ipeatol rtetl hAlehaa wan Mwytda# ^ gpUb 
IngiMwhtok wawewgil>dgH1nt<etdm«pf^n(Bb. 
wbkb ntandad nlwra On guAwe el tbp walet 


Tbs wtwMng pisnf oongtota ot a lai«* sebndbw wbtofb 
to tttod np with Uvtod aocommadattoM te ^ aMM 
a Mg wraddag gtoaiaar apofe wbtob to Htofing/I to 
ooBpNOHr ptoat otodde of fWlvartov MIt oaMd 
feat ot trio air per mtoatf a ifamker of gMpb bbMto 
aad a nteam tag whleh ttokaa regator tripa bntoriiMI 
MOW jBedford aad the ecaae of tb* wrack twa ttte 
oat la Bunarda Bay Tbe dtOeatUea at the «toh 
are greatly eahoneed by the aapeatd poaUtofi of tbg 
wreak, aad there an aseeaMilIy toagy daya whan tt to 


aver Uw epar deck to ecnepleted gad to to agpeataA 
that very ihortly as soon oa a tavoraUe endoaeiiaa 
of wind aad Udaa to preaeated the Taakeif wlU ba 
branght to tho eurfhoo aad tawod tat# drydodk Oito 
aldarlBg tho groat depth of water la whleh the ehto 

Ilea ber lolvage will be one ot the i 

feaia et Ha kind la the htotory et wiei 


Intbsiwodlagnuaaot (be Yenhce thapotluiorttasehlp 
tram whloh lbs wM«v wee oipeUed era Mown biwltto 

Binaibni Tonn by oomnuii on 

■tovs them la aad the water flooded tbe eompartmoat 
end etopped the eompreaMra The vessel slowly Hutk 
et e point one mile east of tbe Dnmplln^ In Bnaaord s 
Boy at the aatraaoe to New Bedford Harbor and lay 
In tbe position shown in onr vorione ongimvlnge Tbo 
bow of tbo veeeel waa a few feet below tho wetor but 
tho etara toy thirty foeC below tbe eurtOco 
In the new solvega operattone It was decided to 
loevo tbe lower bolda tbe engine and boiler romna 
and tbe greeter part of tba gm deck fnll et water 
end Utt the ship ^ expaUIng tbe water trnin tbe upper 
portion of bold No 1 tram tbe whole ot the berth 
deck and from tbe otter portion ot tbo gun deck 
Reference to the engrsrlnga wUl explain tbe condl 
tlona ot flotatloa tho unwatorod areas being ebowa la 
white The flnt step wai to make special eteel 
bstebee fasten them secnrely In place sad calk them 
thoroughly watertight The gun deck being of etsol 
was eulBclently watertight In IteeU but the otter por 
tlon ot the aper deck being et wood and bavlag com 
paratlvely little realetlng itrengtb against the upward 
preasun ot tbe air it be ame necewary to nlntorco 
U strongly Thto won done by placing abere tbe epnr 



MdsYelopiaegbjMtbega 
w enabled wiwdphdent 


At sHgbt eypenso by tba to 
motor tho (omier to now • 

■tving dovtoea to do many tlmM tbo unenat of wotlb 
formerly poaalble. The aeeompaaylag Ulnsttattoi^ 
ehowe the nee of i 


just outsldo ot the bora drlvlag a oerg bnsker by biH 
traasmtoslm 

Thousands of aores ot com ore net out ap bad 


axeopt tor tbe terUItolng valas and a «■*" amouM 
of feed 

With a motordrivaa bnekor looated at the bam to 
to a simple matter to jesfc the stalk oora. a praSsaa 
which to spasdlar then husking aad to shovsl it into 
the maebtne by wbhk tbs ears an hsMcsd Ttm huolw 
an blown to tbe mow or boiie made of win foaelag 
They con afterward bo baled and sold at a good price 
to mattraea manufOotann tbe bask atoae nstttag a 
good profit while the feeding or fertUtolag vata* Of 
tbe etalka to not motertoUy laesaaed 

PWr operating the huA^ n 


reatrml Ohio a four roll n 


Mds 1 2 2 and 4 being 

badly fsrforated as show a la the *eeo«panylng dl# 
gram. Navy Dipaitment endeavored to float the 
ski* by tka oustomery method ot elcaiag the holds sad 
pSm^ M MUIng to get her oc tboy ahaadonsd thslr 
iOwto aatf ealM for bids by private wnpekiag eom 
■toafk The eeaditlon of tbs ahip was goaorally eoa 
iMind to be hopeleM and John Arbackto woa tbs 
toUy bMUtor Oaentloai wen cemapaead on Ootebsr 
IM; tm Ike berth desk throaiMat tU whole 



1 hoe been able to baft 
tw buMwto ia a day re- 
qntrtag foor taame aad 


I wMh a obA oat- 
toy of twsktyfivo doBan 
per day It to ataded OM 
one of thane asurfi koib- 
lag maehlaaa opemted br 
a light ioeollne engbM 


or mw 
ilvwi hnAsr 
to ot As twimll type, tbg 


dtok and apok tbe btek bowse* serlee ef abUsk X 
bcame amagsd te paita, whtA exteadad ib* bsto 
width of tbe veassL At its mrter aada 2tot at 

Uaais was aasbtotod deenf to tbe waterway at Um iMto 
ot the sup by Maeb tow nfs eat wp With tas^MklNL 
TTpoathalMMa bbaMtoMy over tbe tide •wi^'W Os 
deck beaes, two |SxU timbers wsito ptoeed «ataM i 
wub the atto sC tbs todp. jUpsa tba water Mf« W 
tbeee baama wafa asA ^lePdPkt aa#A 


WUA todbeU Mb 
wi b«# abdsf aanaMi 
■toi tltfaBs bat ba bUB 
■tf rtkto d aldvwpW Wi 
Me wtohmt dlfitoatty » 
li tbbt tSe ««aiwfb 
HmietooMTtaioetoetoto. 

W featoda i&Mr Ml- . 
bsu ib pfiS^det,-^ 





IfeMiMtf ttWiitei wUOMtfi tMfm tb# 
^U«k 

bflBitl M 'or WMMMT. ABd 
^ »*rCM«ir Wfw who* 


om 'Wbttt tti im4 wu ] 
db lyo to r bo^oyp ^ tu 

tstimii K «wt d«ai ot 
^4lMt1t irpa imdtMad tbM It uotM * 

B i * it iUd ii ta m1ino 4 pnMioo. Th* oor 
im kqK Dt aattUtbrlOm lir umoo <>( • 

SiHr ol nliMk ttet ww«i nteud ot bigb 

l» opiWrtti diroruoii* tiM trw 
OM^cOMoftbiMTalttiMiuMiMpro- 

tkorbr Iron top»llu ovw. to Um 

JftilM' i*lv that a top to kept from toBlop 
mUki opfaiUog ot ktUk ipoed. pioOe the 
Atm oo^deO) of tko tardwoopiff oor, Mr 
Biwooil tar beta ot ««fk <Mveloplii« de- 
MU4 «bta woold pamlt of naloc tta 
Utair pitaeiplt eo o mtiob lorper cor 
tattrtte fbr eorrrfoc 110017 loodo. A ooo 
|I0 of wo^ ape Mr BreanaB’e iorwitloO, 

^rodneod to prootteoi dlmeaolaiie, woo 
dibta nUiUtod botoro the BonU Sodety 
Tta cOr *00 14 tee* lolw. It teet Ugh. 

OBOd 10 teet wide. wolgWiif SI tou. 

Oofrytog 0 load of 40 pooeeateta, the cor 
/ tfotaM Ok 0 elkglo roU oroimd 0 circu- 
ta* traak ISO yorda In otircnmteiwioe. The 
takmoe war perteotly kept by meona of 
t«k gyr o oe ep ea wetting threrqnortera 
ad 0 too eo^ and reroMog ot 0 apeed 
Of 0,000 rerohifloaa par mlnnte The 
vtaate vera Incaaed and raa in a roe- 
oaai, ao oa to radooe triottoa to 0 mini 
anoi. A gaaollna engine *aa naed, to 
taap tta gyroaoopaa apmnlng and alao to 
pnpd tta ear Tta ear *aa aiibjeotod 
to tta aarereat of teata, tta paaaangera 
andtanlr Ohffting from ana aide to the 
other tn tbalr andearor to daatroy tta 
eodltHirloai, bat tta gyroaeope wheela t* Ir, I 

taOttded to tta Bllghtaat dbtnitance, and 
nalorad tta balanea at onoe One of tta dHDcoltlea 
aoeanntered to a ear of tUa type la the preeeaalonal 
action aeeoupoiylng tta gyroaeople motion. Thin, 
bowaaar, waa ororaoma by meana of Motion darlean. 
Tta adrantagc of oalng a monorail la that the coat 
of Otmatraetloa la oonaldaraUy leaa, but in addlUon to 
tUa than la tta toot that a alight darlatlon from a 
Ina Uaa *oaM reault to no vheraaa *liaa 

two parallal tradu ara naad they matt both be kept 
ibuteotly panlM and in perteet alignment, otharwlaa 
tta ear *10 run oC tbe traek or will rock rlolently If 
oaoUdo dlpo bdo* tta other In other worda, n don- 
^tandt tiadt la mon dUBentt to keep to repUr than 


4ta jotlpi^ antaurlaeo tta ratnUd of two yoan' tloa of many imparteotly aolderod lointa. howom, hao 

(MdMjHd edIMytaants with toldartog agonta, eblally teUod to Indicate any Injurloua cBoet due to aUda, akd 

Itaaa of tta^tatt” typo which ara aultabla for aloetrt- baa rarealad eauaca of very dUterent ebarsotar Ik 

e^l wbara tt la naeeaaaiy for too aaonrlty ot too moat caoea ot Urge wirea travaiaed by atrong en^ 
aarrtta to kaop witola doflnlta Ilmita too reolitaneo nata, InaulBelant contect bad canaed ororbeattog of 

tdtrodnoad and tta boat guermted at tha potota ot tta Joint and tualon ot tbn Bolder In eome toetanoea 

Jkkotiok, Tta redUroBento ot moohutcnl atrengtb, too tronbla wu aUrUmuible to tbo termatlon ot daw 

trio area between wlree which were net 
bald cloaely together by tta colder 
No Injury due to toe employment ot 
aeida oonld be detected even In reeletaneo 
colle. With the line wire need In theee 
colle Injurlee are far tnore likely to bo 
caueed by careteaa bandting (overheating 
or burning during the operation of sol- 
dering) than by aclda. 

These conitderatloni lead me to form 
a lower estimate of tbe Injurlooi action 
ot acid soldering Uqulds than le com- 
monly entertained The Investigation In 
qneetlon was undertaken primarily to 
settle a dispute concerning tta relative 
safety ot two soldering llqnide, ot which 
one contained ammonium chloride and 
the other dne chloride Tbe dllDoulty of 
deciding the question had been Increased 
by the rlrmmstance that an Injurlona 
action bad been attributed to the hydro- 
chloric acid contained In both soldering 
agents 

The first requirement for mahing a 
good connection by soldering Is the pres- 
ence of nbsolulely clean metal snrtaeea. 
It dilated hydrochloric acid Is employed 
as a soldering liquid a good connection 
ran be made between surfaces not origi- 
nally quite Llean Many roppenmltta 
use dilute hydrochloric arid ezclnstvely 
In lino art work Experience ehowa that 
no Injurlons after effect need be feared 
if the soldered Joliite are well washed 
with water The notion that hydrochloric 
acid Is dUBcnlt to remove Is dlsprovsd 
by the great volatility ot tbe acid. Am- 
monium chloride (sal ammoniac) la in- 
ferior as a flu to hydrochloric add. and 
also to line chloride and dne ammonium 
chloride 

Mis Bimuiak ntairfing to (roPt sf bis gyrawople ■Mtainil ear I made experlmenU In toldertng with a 

prepatotlon of aniroonlnm chloride, to 
however, demand that tta enrfacss of contact ot the which ammonia was added drop by drop The eO- 

wlrsa aball ta suIBclenUy extended to satisfy tbe con clency of the soldering liquid visibly diminished ss the 

dltlon of low dectrleal resistance, and when we con proportion ot eramonln Increased Bods lye, added to 

elder that ordinary tin and lead solder has a speciflo nentralliatlon, made tbe liquid entirely unlit for use 



wirea aball ta eulBclently extended to satbify tbe con 
dltlon of low electrlenl resistance, and when we con 
elder that ordinary tin and lead solder has a speciflo 


eondnet electricity but to protect and maintain tbe rated In the operation ot eolderlng Experiment 

oontoete of wire, and to preservo the copper eurtecee showed, however, that ammonium chloride dost exert 

from oxidation an Injurious action on copiwr When a mixture ot 

Then la a traditional hellaf that bydrechlorlr arid ammontua chloride solution with glycerin wu om 

and other add soldeiing liquids should not be used ployed In soldering heavy copper cabloe to each other 

In electrical work, because acid left on the Joint by a or to sockets, It wu found almost Impoesible to pre- 

carsIeM workman may, eapeclally during tta passage vent the liquid from penetrating between the wirea ot 

tbe cable I oxam 
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The well known wplom ■ 
bLlpio Borskooo, ha» proaented to tha C 
ties or Italy a Ulmlated otaUniMit ^wtng tbo nni» 
her of dIrlKibiM and aeroplanoi in nxlatanco In Uu 
world on Beptember SOth. Tlio fpnner nnmber S6i Uto 
latter, T6 In addition, 68 dlrlctbUa nn In oonm ^ 
conetruiiioD Tbo numbor of matJilneo drat ritod wo 
divided uiuonc Ibo dllloroit ooantrlaa as foUowa 


Tb# dlrlsiblsa an dlUdad aa foUowa into nlUtair 
and private oma. 

Mllttaiy Privtta 

Omuny . . f 8 

mnn . . d d 

Dnllod Butre 1 t 

anidimd .a 1 

Italy 1 • 



. _ __ ai tka jnd oda- 

f naotw in tka Uadd. tm (nd oca^natiw an^aarod m 
VMfcddatMAoa ontSbad wta vkUiW and tka vKlte aa^ 
paaeUa appaand da «Ute vlaak« pkioia of 
tea oorptMolaa fllad paat at tea rate of ^ a minute, 
each karlac ban tekan Ik nbont l/lftld part of a 
aaooad, Tka movtea plrtnra flkn-riawn bppteiad m 
UWaaiaot wa^WM from 10.AM te M.808 ~ 


a aa hick aa 


jr, baoaaaa 4t wW 

tain phaaoaana trktek at preaant onanot ba 
It mar bo mated wftkbat in tea knat di 
from tea worit of Dr. Coamindon teat mrnllar nanltl 
ban baan altaadr obtnlaad hr an BsiMab antarnlim. 
Mr Mark Dunoan. rnTteannora, MUa. Owroton (tea 
oollaborntor of ProL FraaA of fka (Mk«a da rnkoa) 
and M. PMi ban also' 


w aarnantatloa of am nrobina' t 


nktteabloloi^ 


otlte irtea Import late tki I 

te 1808 to tea Tkhio of aoMrding te V, U 

of tea Daited CRbtaa Oo0io|iabl «0rrfg^ PkaM'^k^ 
oBnraalbmawdotltef rantetealiMjw »ikdi i d ‘d»«y 
Barvtr aa an ddwbea OUnp^f tiw te ^ fc n lte :;ll» 


me aiM of the laBatielr n m e ll . 

A few r«nn ago Prof MotcbnlkoS Inconlonalr pro- 
koted upon tea aoroon tea otrualo of tea rod and tee 
white corpnacloa In tea blood Tbo spoctacio wao 
blgblr antertelnteg, bnt unfortunately lasted but a fow 
aeomds, for wblob reason the application of tea proo- 
eaa waa asoaodlndly itmltod. 

Tbanka to a new appantui reoently devlsod by Dr, 
Conandon, and exhibited bofore tea Aendemy of Sol* 
enoM by Prof Daatre, tee moving plctnn mmchtne la 
made to give an enlarged view of tea ammll miorobea 
in actMtr Briefly steted, Oomanden has devised a 
metbod of employing the ultramicroeeopc for tbo par- 
poee of photographing mkroocoplc Uto on a moving pic- 
ture flim. 

The ultrnmlcroaoope, which bos been more than once 
deeorlbed te tbo Mlumna of the flcncntino AiinucAiv 
gomrUEivT. Is not assent Itlly different from nny other 
mleroacope, except In the method of lighting tee object 
to be vtUljMd. In na ordinary mlcroeoope tea light 
pisses terongb a glaas plate which eepporta the ob- 
ject, end thenoo travels to tee eyepiece. Inflnltoly 
small objeote are literally drowned In tela biilllancy, 


Is net fttflalenUr different from that of tee ambteat 
light with aneb an ordinary mleroacope It Is feB- 
posslblt to study objoots smaHor In dlamatar than one- 
bait a micron— a micron being eonal te tea tl 
part of a millimeter The nltiamleroecepe oomprtew 
tee same arrangement of lensaa aa sn ordtaaty mlcro- 
aoope. Instead of lllnminattog tea objget from below 
and normallp to the plane of tha sUgo, tbo Ohjeot la 


Tbs number of aeroplanes which are known to exist 


A tetter has t 
from Patear 0 H Bearte, 0^.. of Mnt Tout. gtrlBg 
tha foUowlag ‘Yteatlaned Bphsmerte sf Halterk Oonot 
T arnnnMd to bo Apr 18 A dll te M. T” 

«r USUI xoao. A A (MM> Dsa lagLO la 


4 ar M -I- 18 BM 
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4 2 00 -I- 18 lao OIM U 

5 B4 8 -f 10 BO 

a 48 to + 14 4oa aiaa u 
a ae n -1- 14 nji 
a ar SB -h 14 lan o.iM u 

8 la 48 4- 18 BTA 

a 10 1 4- u M-o 0J8S a 
a 1 18 4- IS lar 
2 B2 Sa 4- la U 01184 IT 
2 44 48 -f 12 40i4 

t 20.0 MOa IT 


a Of tea uaiimi BteteA oaMnAur: 


j of A te ak sk ’ “ 

Wbsra tea reatrlotteaa.plaoaff oA tko imp Of MpK 


pmpMm 

HhoidkifiM 


Prance, which poasasaaa more thsn-ano4blrd of the 
neroplsnes In existence, la therefore (-onslderably far- 
ther advanced than tee other nations In this respect 


It somnumea happens that a phyaloUn leaves absent- 
mindedly te tea llBsnet of bto patient ana of tboaa 
fine noodles which termteato tbo Fravaa ayrtage, ho 
It by aoma wrong manipulation, or beoauat of aomo 
awkward movement by tee pattent 

In anoh a case the treatnuat to very simpta. One 
simply says nothing about tt, and tea pattent docs not 
notice It The accident to of no eoaaoguonos, the 
needle to not abaorbed— tela tbare to no doubtr- 
but proceeda letonrely thro>ngb tee 
other point of tea body 
notortonately It to not 
arise by this bebavlor of Frsvsa aeedtos, and that 
pain may be eauaod tbereby, aa It Is that they may 
be brought ubout trousdusi orlma. Wo ftnd an ax 
ample In the Preoe Medicale 
Blood oransee are often, U nppear% ''tehod.’* nt toaat 
In northern climes, where they eo mm a nd a higher 
price than the ordinary orange. 

In order to tnnsfonn theao tetter Into Uood 
c-rangoB, certain "mannfactarertr* Inject tela tea 
orange, through tee rloA with tee aid of a syringe 
provldsd with a flno noedto, a solution of rod anllteo 
dye mixed with a sacohartee sointloB. Now, reoently. 
In 8t Peteraburg, a tody bought from a fmtt raerebaat 
a doiea of teem peeodo blood oraageA Bba gav* one 
to her Uttte daughter, but was dtotraeted to ffnd on 


tha nas of gBaeUao,or whora SB(MraBd Ptoaplteogi^gpo 
important ragnlattea, Um ndntbtogdg to bb ffatbiffly 
tka naa of alookol angUisa la pteea of gaaoUda eMffkd*' 
may ovprbataaes a ooaatdoTabte teonoao In ffM fl|ai 
axpanaa, eapeolally Ifthocootottaoltebntk atebU 
poitioB of tha total axpeaso InkotTad. DaaaWMB jifap- 
kol wlU. bOwovor, probably a ' ‘ 
power pnrpoasa unto It boooaM 
and nntjl tka eqnaUty of gtsoUna and atoohol 4 _ _ 
in reweot to adaptoblllty to aarvlM t««nlr*d anAgBak> 
Uty of tnal eonsumad per braka keaopMrdt boeOBHa 
mota gtnarally toaltoeA 

In ngard to gsnaral ol sa aWii iaA ad^ aa ( te aeddd dl 
amOka and dtoagraeabte odor, ataiteof hwtwtter'bdTMk 
tagsa ovur gaaolina or koroosno m a ftal. ttto 
from an alcohol ongtea te Mver ekmdad irtUi Maateag 
grayteh amoka. as la the eotbiwatot a gaaoMMa erlMrp- 
BtM ongtea when tea oombnatloA of tka nal H 'iPteHP 
Plato, and It te saidom. U ever, ektedad wfte bihtek 
amoks when a cylinder pU of top tew flro teat to 
Tka Oder Of 


no Ctemian alioklp *"qra8B IL’ te PfOvIdod tettk 


Ugkt rays fall only on the allffhtly otevated ehjaot, 
and therefore leave everytkteg dlM In ohsenrity This 
rwanlt te obtained by a almplo ayotem of prlamt and 

WItlioat entering Into teehnteal Aetelli, It may be 
flald that with an ordinary mloreooepo dia aye te trano- 
Iterted Into a chamber bsteod wite anaUakt- Wttb tbo 
^titemlcroacope Urn eyo te transpertolto a dark room 
teWflOted by a nlngto ray of IWt, so teat It rendote 
4itot pamclt 
vldlbte ItMto room V 
tkw ttltnukteMooopo 


atteckad by a ikarp pain In the rogten of tea pharynx tog tbo 


dlagpoeed tee pata and baaorrhago aa bavteg bo» 
eaiMod by a tragoMot of a noadto wbleb bad tedati ls~ 
tbo nwoowi nMmbrane of ]teo pbsrynA When tiua 
fragment vaa extracted tt fftvreff to hf « pobt n 
Pravw neadto, fg tee en^ wkick voa fifdM ktei^-' 
rematelng |^^lT*^e8 of color 

On Tetnratng to the otenge dealer. k« f owdte d Ikilt 
the ”dodf«” to ofteB ywaortod to in axBBteataltBiiklooC 


h wlrelMB apperatna on tke 'Weppelte m.”. Tkto 
t to «q«ala)ly gnttCrlBf, baonnaa AofteMx 

' ling tee adTtoaktlttp of tk 

(leatten wlte BeppteU ate- 
abtpa, on eoeonnt of the dangtr of HriL Itto BeppoKA 
alrnblp. nallke tkoae of Farwevol and Owtae. kba A 
metalHo wkeleton whlok to a good tfeeWebl «!•> 
dootor, and It to also oninaeil to tke dmttbr of m 
Boonnntotton of an exptaoive d( to ^ 

apaoe between tee gu bags ogd tee ogteff af *- 


plant to New tMedooto to dtoertbid to fkA 
anide of tbo onnwfit Bomatenn, NA itfA 
alrabWty Of toting tko totto dWiqtoCwIto good 
tog Axtarwand of toatoOttW a ig^ldiier gr“ 

tdm and ivwuwdtfe i baabtag u «inM i 

in an eio«lient grtkSTS^IteSSiy^ 


g not more than i/tfotk 


^ a tetefoa to dtometer, or l/100,080te of a mllU- 
' Wer, V ' f 


Otetf^n. wbkA to bxtorttolM m> to 
to totob.ldtok tole. It to 

_ w o mm n bM bt te n wTte tee i»i~~ 

dnruff the pm mm af iU baptenttok 
tetegmpkbMAtojfcWi 

and etlMraitoS^to ean^^lff 







« X t# is te tttefOt eanibta«tl0Ba 
«t4l «»i VViiW* m «wdt row io Oat 
I^misswiira I* la tte mvm mr moro tlwa 
M iivi^ ft- H a«tta appamt tliat any nnm 
«ltfc|^^ bo* by 

ana wil Vt imr irtflUlar problm bo 


^pVAmMKUMH 


|«S|l<aM «b /OMAl tm Uia nwcbrtlon by aom 
laHir ibt toMlW tiia «a|twm oa ee«^^ 

turn "• < 

jaSib aw tor amni 
«ia>ac a i i fl M niit 

laiMi baairilollda t woiM ny OmM bMidM tho tnm 
km arfrina by yo« tbaro voohl bo tbo om more 
Siw aw opb of latiriatt tv« awa oooh thtnUnc oopa- 
ijOair, Bgaria* oa what to So without kaow 

^WMthoothorWlUSo Vatocaaiple Ineaoaofan 
m p ai rftuy eolUilm Iho pilot owe that by 

BraHog, a aalok toiw he oaa avoid it The ooclnoer 
Mka tka attnotloa had aot Scoriae on tbo poootblUty 
ok aoaiftig away baoka kla oailao Tbo noiUt voold 
ko the rooflol wt^ aot apawer tor holm ooiok oBoogb 


Ihoro li a ayottm of oaatrol oa a tana aomber 
at mdtor boat!, iu liA «■ motor beau op to aad la 
lad oBomaa ooatrol which la 


tiola to Urn atoorlac wbotl aa oo i 
gtoorUc a Tory dalleau voimtioa la doao by ateam 
mar 'with a otmllar apkaratna eoanot a tarsa Toaael 
be made a ‘'ohomaa oootnd” boatr There ta no great 
maakaaliiial dtSkwlty to it Aad what la moro a ateam 
oauilao oooM bo ontkwty cootronad by one terer 


X hrooM Itka to bear what othara hate to aay on thli 
aobdnrt. K SuaaKAT 

NOW Toilc (.Ity 


of tbbao albrd tha baala tm pmoling camaa To the 
natkitlaitad'tbo raanlta hare a more or leoa woadertnl 
ocpaar a aee tn the Mtowtoc artkda It la propoaad to 
tnatinni and eocpIalB eartalh «t tbeoo poeilaa The 
fret la aooMwhat almdar to a paaale pobltahed by Mr 
W W » Ban Tha Othna are now and appear now 
ter tha fiat tima 

To begla wlth—tharo la tbo pnada of the rereroed 
dlgKa A ponoB la nqtMotaf to aolect a numbor bar 
teg In tt aa odd mombar ot dteHta. Bta ti neat aakad 
te taewr i la tba eider of tbo Icomo thtw prodtieteg b 
owNBd aatebor Row ho la dlroetad to onbtraot the 
OBo dbtebtr from tbo other oad matttely the roanlt 
by amp numbor bo ploowo onttlag eC any nOaCbto ot 
tbo aad BpOB eWoteteg ttate bo to to oroae oat tbo 
fant twa ffirae and taQ yoW tbo raraltteg anmbor 
Htr wtS krokaMy ka Wfpitoed to hare ytm Ml him 
tin «riMO wklok ha etetead OBL Tab do thto by am 
biktW two nabfkto at tba OBd ot tba nnmbar be telle 
dJ^I^MltodkoteflwibBwihday Tbto ramaliidar 
rum the »m«tar ereaaad out by 

him. 

tkw Hmm tko hbagtoor dkeaea to be sltds (aa 
^MbtoBhariittMM Xtotaialpgtbto. waka** IMIk 
ftekfrMtthc Traaa tha oMwr wa aWate imi 
ibWil^toltokrN (tpyaatod^ wa fat 

(MtoMw OteMtatooatBwfhaikttoOktu (M) wa are 

l)iiKg||t«bHkl**bi>ta«>fc-^tW>«bthtowa>BaaK 

lltofdkki^Wn wagittprra- 

- tbto ktoSA ISk wa cat tba 

taUiadto BM dW- 


* twB kfaciib St imm by aBoghlA wa batb a caolbar 
Wktik aptorthtoc «< lUtoc dlrtototo hr M or doaa 
l|Dt |ba otCM> «Ho wbot aoado to bo added to brtag 


AnoOwr pomle wboro two Sgarao ore datermtead by 
tba patfqnnar la the Mtewtpg A poraon la aakad to 
aalaet two prime nnaUMra Re lo than to odd them 
apd oqaiura the raoolt Tor o mameat tbia la to be aot 
aaMo Mbnt the amaner of the prlmea la to be token 
from the other and the reanlUng dUraraaco squared 
This tost nbalt to tbra to bo tubtractad from tbo reenlt 
laid aoMo a momeet ago Too now reqnaet to bo told 
the reaolL Tbto yoo divide by 4 Ton will than ob- 
tain a nmnbor which can be teeiored te hot one way 
yielding two prime nnmbera. nMoa are tba nombara 
oaleeUd at the outsat 

To inostraie auppooe tha prime nembera aeteeted 
ora 7 and lA Adding and sqnarteg yea gat 400 Bub- 
tnoHng and aquoring there reaalta SO BobtracUng 
this laat number from 400 yon have 344 Dlvtdlug 
thla by 4 yon obtain SI Thla rah be factored In but 
otM way— 7 X 13 

Te erplaln the matter algebraically let • and y rep 
regent the two prime numberm Adding and a luartnjt 
we gat (o -I- y)* Bubtraitteg and squaring we have 
Im — y>* It now we write three npreaelone out In 
fun and aubtrart the aeoond from the Srat th u 
(*• -I- toy -I- yi toy -I- y) 
wa abaU get 4oy This Is the number told to the i rr- 
former torreapondlog to 394 above Dividing by 4 
wo of conrea get Just ry As both • and y are prin m 
their prodnot la tectorable In Jnat one way — Into t 
and y 

A third pniele ta whan a pereon la reqnnited to 
aelect a number Ka la then to aqnare it and lay 
aside tor a momeot Ton then rrqneat that be take a 
number whiob la one teas than the one irircted and 
aqnare this also He bi now to anbtraot one aqrnre 
number from the other and tell yon tba leauK Ton 
then add one to the nun bar be telle you and divide by 
3 This win give yon the original number 
Again auppoee that initead ot subtracting one and 
then squaring yoer friend had been aaked to a ibtrart 
3 and aqnare Ton will then request tha two aquarea 
to be lubtracted the ima from the other aa 1 the rranU 
eommnnlrated to you just aa before Ton now add 4 
and divide by 4 getting tor nenlt the number choeen 
Tbua te the Brat ease It the number ehoeen were 
1| tba square would be 149 The aqmre ot one leea 
than the number (13 — 1 ss 13) would be 144 Bub- 
trertlng 36 la oMalnod This ta the numb r com 
mnnleated to tha perfomer Adding 1 and dividing 
by 3 wa get IS— 4ba orlgteal number 
In tha aeoond caM after equarlng 18 and getting 
143 wa square 13 3 us ] I and get 131 Bubtracting 

thla from 149 we obtain 48 Adding 4 and dividing 
by 4 ai directed we obtain 13 
Algobimically conaldered wo have for the Brat raw 
a* M (r — 1)' as the number told to tbe performer Tils 
to really 3« — l It wa call tbto number If we have 
N St 3s— 1 Now V to known and we wtoh to get a 
jr + 1 

Wa have therefore y 

3 

In the second caae we have s' — (• — 3)' which 
ytoldi 4a — 4 Putting IT m dr — 4 we get 
N-l-t 



Or to aUto tba pnmle In a mere general form wo 
may reqnaat that Um number to be subtracted be A 
taataad of 1 or 3 as betora We have then* — (x—A) 
This gives Ux — Af PnUtag W = 8A» — A* and 
V + A* 

aolvlng tor • wa get • sc — — By using a formuta 
3A 

SBoh aa this wa may keep up the myatlflcatloa by con 
tteoMy eisiig titg (bo number to be aubtrarted We 
have almply to remember that wo add to the number 
tdM BI the aquare of tha number aubtraetsd from the 
orlgteal Bomhar and Umb divMs by twiM this nam 
bar (bat vrttboat iqaartng) Tbiu U wo toll tba par- 
aaa to aabtroot 7 and tbaa to square the result, at tha 
and whan ha tqlto oA tba raault of all bto operatleas 
WB have ataMr to add 0 (=r 7*) and divifc by 
t X 7 SI 14 

Agate, yak taqimat aema oce to iquare two oonssen 
ttvk aambaia and adf tbs resulta Too then aA that 
b»d«itetotbUmBMmt4Bdaubtcaotone Tonarethw 
W ba taU tk* Mbit. If be has pertoraed bto eparw 
ttOBg eorra^ tbto am bs a perfect square Tea taka 
(ba aqoata rdat tbto will hetheanmoftha orlgteal 
aoaaaeatfia kcmhaiia, By ntbtracting 1 and dlvldteg 
by I yq« dittomtim tne tmallar Tbo etbar eaa 
Ik at aavda qktetpM by adding i 
«bam akjfkpa ytmr trtoad salaeto tha eoasaaottea 
cmnbaia U add 0. Squaring and adding ba gate 
m -f tiff da jtoC OMbliBg tbto and sabtrartteg t 
fkft TMk to a p-*-^ 



it to U 33 Caktiaattoc h aad dtvUtef By I twi 
gotU ThaorlftealBsmkarddiatkatatoiaadhdll; 

To oKplate tha mattor algabnlaaUy wa witta y -i- 
(0 + 1)' as the asm of tba sqaaiaa «f the eoBaaeatova 
aambara Tba nest oparottan to a apra a n d thoa 
3 [y -f (s + 1)‘] L This gtvea 4y -f- 4f + 1 
This to tha aumber told tha performer aad ahoald be 
a perfect aqnare n to In toot It la aqaoi to 
(to -f !)■ BabtrmeUng 1 from the aqiara root tha 
raealt to lo Dividing by I the amallar of tko twa 
conaecutlva nnmbera to obtained 

BUll onotber piwila canototo te the foUowIng pro- 
cedure Ton oak tba “potleiit to sstoot a n mber at 
any number of digits He to then to term with the 
same digits a aetond number by rearranging tha 
digits In any way agrooable to himself Tbes two 
nnmbera nro then to bo subtracted the one from the 
other and the reenlt multiplied by 33 Ton new re- 
quest that any naughts li at may be at th right hand 
end be mt edf He to then to roa ut the final pair 
ot dlglto and tell yon the number remaining after tbto 
to done Yoi annex t«o nn ghts divide by 99 and sub 
tract the remainder from 99 fhe reaolt win be tha 
figures crossed out 

This loule depends for Its snoceaa upon tha fact 
that when two n imbers formed of prartoely the aama 
dlglto but differently arrang d yield uion the one 
being anblrocted from the other a n w number dt 
vUlble by 9 Upon m Itli lying this by 31 It will sUll 
te BO divisible and will In oddlUon contain 11 as a 
fa tor In consequence of containing 9 and 1 1 aa taa 
ton It win ntaln 99 (=i 9 x 11) os a factor Tha 
explanation ot the nmalnlng inxedure to tie eome 
os that given In the caae of a pro eding puasle That 
two nnmben having the auno digits but dlSere tly 
arranged will yl Id a number divisible by 9 may ba 
seen by ct t aid ring the following equotioni 
10000» -1-1 Oe + lOv ) a _ (lOOOOv »- lOOOi + 
100s -f- V ) =s 0999u — 9990V — 99a s: 

9 (iniio niOy — He) 

To lUuatnte t) Is | ixrlo s ippoaa tha number aalaetad 
la 44309 Rearranging tha digits we got say 00341 
Subtracting 46109 from 40349 wa get 14040 We now 
mnltlply by 33 and get 441120 Observing that tbto 
has a naught at the right hand end we cut It off ob- 
taining 44113 We now crow o it the ii and get 443 
as tba number which would be told to the performer 
He annexes two naughts and gets 4410 This he di- 
vides I y 99 obtatelr g 47 for Hero nalndar Ha tub- 
tra ta tbto from 99 and ge a 13 the number crosaad 


A New Wore Bex tor Pay-owTstoRMr Cow 

A new torn box for pay oa you«nter cars has made 
Its appeoron e In New York It dlffen In almost 
very way from tba na al contrivances of Ha kind In 
I a first place It not only nlle ta and regtotan nick 
to but ^vaa U o conduct r a roas to tbe caak attar 
it has been regtoterod aud lb a ronderi It unnaoeamry 
for him to nil bto pocke a with haaga bnfor he starts 
out on bla trip In the second pla tho new tore 
box enables tbo condi tor to dete t mutilate I and 
counterfeit money f r the ol alldca down a gl aa 
covered eb ilo and to therefore vtolbie If the con 
ductor dlarovere that it to a m ntertelt tho u In to 
mechanically droppe I Into a special re ei tocle and 
retnmod to tha paaaonger it the coin la good It to 
regtotored and rauaod to drop Into a ash drawer 
Although It la not llkoly that a dlahonost conductor 
would attempt to abatru t ao small a sum oa a nlitoal 
hr turning tbe box upalde down ao that the nickel 
would rin out an a tomstlc gravity rioauro bos bean 
provided which elte t ally Mucks Iho due If tba 
attempt abo Id be mode so that tbe taro uat pass 
through tbe anurat a In the regular, wa Tha width 

of the cb Its to Just la ge enough to comn odate a 
good nickel A larger coin rann cn er ad a an slier 
coin to mechanically returned by th nochloe Kacb 
conductor to held rwponall le for tl fares r glalered 
Although he has acoeaa to the aal collected the 
amount turned In muat be the amount recorded Thua 
a very almple and effective check to provided without 
tbe necewlty ot giving the conductor a large amount 
of amnll ohonge with which to start hla trip The 
boxes are made of a apeetol oompoaltlon of metals and 
walgli only 10 pounda 


Hast fuel wfU be need in an eleotri ■ atlon being 
ereeted In Oermany The new plant 1 h being Inatalled 
te the regitm to tne nouttaweet of Oldenburg and t 
Uw te the vtciBlty of extesalve peat fU da fron hi 
the supply to to be aeenred The electric plant a al I 
oat OB a large aeola and when eompleted It w 1 be a 
of the loigeec tn tbe Gounfry It Is to f it , h c rrent 
over a network of pewnr linen wbicb will 'vei tbe on 
Uia Duehy of Uldenbarg with n rodf i of 40 ntlea 
FMhabij tbe new stotooB wlU be eomn eied abo it tn 
end of next year sad te the meant n e ness irea a 
heiiig takso to find out thoat what a nt r r 
will be token tn thn vattone cltlea and o n 
wttbte tha orML 
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SOUNDING THE. OCEAN OF 



AIR ABOVE US. 

ATMOSPHERIC EXPLORATION 



Th«> Klen • of mvteorolonr bw m tu pra|ieM*d 
that we know with oonalderable acouraoy the nalure 
tonpoatllon nnd general | ropertlea of the lower air 
It me porology le to heron anything like an eia t 
erlen e In other worde If we are to predict the 
nea her no onl of tomorrow b t even of neit week 
with uore arruraey than In now poaalble we muat have 
a r diapoaal data whi b will enable na to deter 
I Ine Uie rondltlim of the upper layera an well and 
tl etr effect pon the lower layera In the Intereot of 
that iaveetigatlon we And that tl a modem meteorolo- 
gint haa been eondu ting tor the last two deradea In 
veatigallona that will aooner or later bring together 
an enora o ■ maaa f fh ta whi h the mind of some 
n aeter m iRorologlat will aome day whip into a lei 
tide rorrela Ion 

In thia effort to dlarover the phyniral attrib tea of 
the upper layera of the air bnrom ten hygromcten 
tl rmometen and wind gagea are employed The 
barometer meoenrea the weight of the air the hygro 
meUr Ita notatnre the thermometer tta heat the 
wind gagi lie velocity Theea Inetramenta all of them 
well known In meteorological ree ar h have been ron 
aiderahly modified for the otndy of the upper air a 
modifloathm nereoaary bacanae they miat be lifted to 
great h Ighta by meane which i ake it Impoaallle to 
employ great welghta Hen e it la that they are made 
of feathery llghtneae and are Ingenloualy omblned 
The ombinatlon le uaually known ae a me eor 
ograph Thus the therm n e er and baromeur are 
merged Into a meteorograph epeclll al y known an a 
baromethermogiaph a ontrivan e whi b la trovidod 
with two automatio atylea one f whi h wrltea down 
the preaeure of the air and the other tta varying 
temparature Bomctlmea the barometer thermometer 
and hygrometer are Joined In a elngle Inatrument 
which notea the 1 umidlty oa well an the preoaure and 
t mpemture The recorda are made upon clock driven 
cyllndern covered with lamp bla k be auee no Ink haa 
been found which will not froeu in the bitter cold of 
the u| per air At lower levela ipeclal Inke and paper 
can be amployad Tbe conotmctlon of theoe meteor 
ograpba baa Involved not a little ingenuity Ferbaie 


the nen who have contributed moet In devlaing epa- 
clal forme of Inatriunenta are Mr B P rargoeaou and 
Mr H H Clayton of tbe Blue Hill Meteorological 
Obaervatory In thin country 
Ptfty yaara ago tha experiment waa made of In 
trui Ing inatr menta of piaclaion to venturaeome bal 
loouiita Boranae a human being annot live in tha 
thin air of great altltudae theie experlmenta sometimea 
I roved fatal Hen e it le that the meteorologlet haa 
adopted In a meaeura the methode of tbe marine blolo 
hlet In other worde he eouude the ocean of air at 
tho bottom of whi h we live 
Hie eoundlng m thode are dopendent upon tha em 
|Ioy ent of kitca and free unmanned belloone By 
tbeir meaoi It I ae become poeelble to elevate the dell 
ato Inatrumonta which automatically record ha phyal 
al c nlitlon of he upper air and to bring to the 
earti an accurate account of atmoaplerlc happeningt 
I any mlloa above tha earth a aurtaea The men to 
horn molt f (he credit for this new meana of invaotl 
gution la d e are Prof A Lawran e Bot h of he Bine 
Hill Mo orologlcal Oboervalory in this country Dr 
R1 ba d Aien ann of Oennany and Teleaeren d« Bort 
Of Fran e 

The exploration of tha u) er air by kltee hu been 
carried to tho groateat perfe tlon by Prof Rot h It 
may eafely be eald that hie etudy of the learer four 
milea of air la the uoat coni late that haa yet been 
made Tbe kt ea e nploye I by I Im and for that mat 
t r by ah oat every meleoroiogiat— are of tho open 
box type Invented by Hr Lawrence Hargrave The 
kltee often meoaure > feet in length Bu h ie the pall 
exerted by them that It ia impoeetbla to en ploy mua 
c lar power to control tbem For that raaeon they 
a e hauled In by engine driven winches Devloas are 
emi loyed whi h regleter tl pull of the kite and be 
length of the line in nee Often it happena that as 
much ae ten mllee of line may be paid out In aplte 
of the great Ilf lug capacity t ench a kite it could 
pot attain any onsiderable height If It were bold by 
1 on 1 alone A cord or rope would ne eaaartly be eo 
heavy and thick bal a kite wonld be eeverely taxed 
in pulling it up Hence It ie common to employ Bne 


muiie wire whleh la bath stngg ai4 tl«M. tlw m 
vatloD attalnad by a Uta is dateralwad ta tirfr 
by means of tbSodailtaa. At night t»4 tn^Msgr vNMMr 
tbe meteorograph randlnpa thaupalm B«t hp 
ponded upon 

Fonr mIlea may bs oonMdarad tha aatglUBB, lieiffti 
that a kite ta eapable of attalntag to M«B« OM 
reacbea of air above that laveL tha free or nggiitiiaB 
ballooa is employad of which the moat sklUfOl naa 
haa been made by Telaaeranc de Bort and kt Ok 
ard Aoemonn Theoe tree balhwiia are filled with parw 
hydrogen gaa which expanda with Inenaolng atenrac 
tlon Since the degree of inflaUon Obvlonaly dapnds 
ion the height to be attained conetderable ean tavtt 
bt taken not to Oil the gae bog entirety It tho hnl 
loon Is to reach a point where the air la onmbalt ad 
donsa as at the laval of tha laa tha gn bag la MM 
about one-half U a height is to be attained nt wUoh 
lie air density le me-fonrth that at the Isvel of the 
era the bag ie flUsd abont one-fonrth. It la vary evl> 
dent that tor the attalmnant of vary grant hetShta 
tbe ballooa a apaolty mnat be grant and the eoaatm» 
tlon exceedingly light This ezplalna why laetrvbants 
of feathery IlghtasM most ba amployad OriglngUy 
fairly large paper baHooaa wets amployad for tha pnr 
loae by Telaaereno da Bort but tha Indta-mbber bah 
loons of Aaamann have now taken their plnoe ThsM 
India rubber balloons vary In diamatav from thraa in 
flve teat They have reaehad eoaoMorabla ludglits 
At tbe maxim im elevation of the balloon tho sxpon 
Sion of tbe hydrogen gas eventnally bnrsu the bog 
In order that the inatmments may not be dropped piw- 
cipitonsly to the ground tley are checked In their 
descent by a paraclnta Instead of a parachute n 
r ightly Inflated auxiliary ballooa may be employed 
which doaa not explode and which has snfliolent Imoy 
ancy to prevent n too mptd Ml of tlw Instrument 
R ently B Banl of Ancben Oermnny has advocnlad 
le nae of two balloons connaoted by an nlnmlnlnm 
I Ipe provided with a valve The weight of thto pipe 
le much lees than tbs netting genemlly appRad to the 
1 alloon to carry the basket aontnlning the reoardlng 
iDstmmenU and ia terUlnly mnob lIMiter than a para 





mmm* bM 

wMfte ft tb» alomtu aliiiu tlowly to 
it IM Maw ttaw ft awrw to attmot Um 
I <M laMr to no not tt flaota a (Wr toot 
_ ia fttaac Tka hallpona «aa bo mied la tbe 
^aft^arMlawiadrtnatbir broaomaa wboroas 
t^^oata BMt bo talm with tho Ortlaair oyatam 
iM ararr hatkat la -t^Ueh tha iaotnuiMeto o( a ooimd 
ftyha ft to a aro oeatalaad. a prlatad aotka la attaohed 
Vftftll ataa a Mwari for tbalr ratara A Torr larao 
ai^ttbor «< tba laatr aai o iit a wbloh drop to tho oarth 
UhM flad tbalr Mif hadt to tba obaarratorloa 
ftniia^lbi ballMM Madi aatoalabiac otavatloiu and 
ttam at •faMa tanrtag trom 40 to M uUea an hoar 


AiAAfUAik 


taa aaaitor at tot t oaa o oaa e o wara dla* 
pato b ad from flt Looia ia itOd-T ondar tba dlracUon 
of Prof Botoh. noaa had been amplorod la tba oaat- 
era atatoo naUl laot roar la Hay and July 1008 
four bolloaoMadM were Uunrhed from Pltiollold 
Uaaa with apodal pramntlona to limit tho Uma tbay 
r em ai n ed la tba air and oo pravaat than from drift 
lac oat to aaa with the upper weaterly wind Three 
of the racUtarlnc lastrumenta have been returned to 
the Bine Hill Obeerretory with cood record! The 
dnt iaatniment eeat up on May 7th wae not found for 
ten montha nnd tbe record lo very Intereotlna be anae 
11 ctroo complata lemperat re data from the cround 
up to 17 700 metera or 11 mllre Tbte la OfO n c ere 
hlfher than the hlchest esoenaton free S I oula 
ablch by a aolnddeace waa alao the Ont one to be 
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made there On nap 7th a ciBeral atorm pMvaflad^ 
ao that the balleon tiavellBc tram the eaat wae aeon 
loat In tbe doud and Ita enbaeqaaot drift could not 
be fdlowed but the reeultant coune wae GO mtlaa 
tram the aouthwaat aa datermlnod by tho place where 
the Inetrument fell two houre later A paper balloon 
wlU reach lu ci«ateat bdcht la about ata houn a 
rubber balloon ia throe bo ra 
The alr-explorlng itatloae of the entire world have 
beaded themeelrae In o an aiaodaUon tor thf pnrpoaa 
of earrylnc on a eyetematlo exploration of Ihr upper 
air on agreed dales Tb ■ we And that ea h year in 
week of explore Ion tehee i ere in 
le regnlar work of oaoh obeervatory 
Tbeee International weeki may fall in the apr ng aum 
(roet nu d 0 pagr 7 f ) 
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Tb6 prsMUt metboda of nmU MHwy tal hoMa, 
niiBrimenti, and offlc* buQdl><a dateeUT* In naiiy 
reapecu The lettew ud parals m deUmed to eMk 
lodsrr of an apartment honM by bond, whlob obrl- 
oiixir uiiatiH waste ol Unu and enercy The sTStom 
prt\ Blent in aoaie conntrlca of handlns all the mall 
matter to the doorkeeper or porter, to whom la left 
the coin of dutrlbnttac ft to the Tarlons addreeaea . la 
Hint- ohloctloiiable Nor can the letter boiea toftoned 
nt the hooBO door be called practical In aU teapocta. 

The Idea of ualnc tbe elevator principle for doing 
away with these drawbockn eoema ao almple, on to 
make one wonder that It abonld not have bean long 
ago carried Into practice Aa It la, a Berlin engineer, 
Mr B F Oetrowsky, has been the flint to ntlllsa U 
for the delivery ol mall matter His system Is ol re- 
markable Ingenuity and almpHolty 

One of onr views shows a perspective of the mall 
elevator as designed tor three stories of two 
tenants each Anolber view Is a lateral seo- 
tion nt the elevator A letter box Installed on 
each sUlruutn landing, and a facade, with a 
built In elevator, are also Ulustroled 

Tbe coustruiUon of the apparatus Is basad 
on a very simple mechanical principle. 

In a narrow vertical shaft moves a fraraa A 
suspended by a wire rope, one end of which 
is toatened to the top of the frame A, whereas 
the other end paisoi over rollers L, and aide- 
ways, downward around ths drums O and over 
another roller aod opening in a board above 
the drum The end of the rope le fastened 
to s colled spring which Is oonnected with the 
lower part B of the frame A and Imparting 


Beennse of this amuigBinant, ths trams A 
eon obviously be moved upward and down- 
ward, by means of the crank H and ths dmm 0 

In the frame A a leUer box Jf divided Into 
two egual parts Is swiveled. The box has two 
apartmres In both tbe front and bcok. 

The rear wall of the elevator shaft is pro- 
vided with openings communicating with tbs 
bneks of letter boxee at the several storlea, 
Tbe openlnge are provided each with a hinged 
oorar 0 opened by meens of the levers I*, 
t", eonnerted with vortical rode. 

The entire elevator shaft can bo built di- 
rectly Into the vestibule floor In the caaa of 
new bnlldlngi as shewn. Its extomal appear- 
anos can be modo to remmble a column, In the 
ensa of existing bousce. After dropping the 
mmll metier Into the proper compartment of 
the letter box if provided with sperUl Ubala 
for each of the lodgera, according as the ad 
dreaate live* In llie left band or rlghUhand 
wing of the bonoe, the poetman will lift the 
lever f corraipondbig to tbe elory In quee- 
tlon, tbOB opening through the medium of the 
lever D the gate C When the letter box If la 
lifted by turning the cmnk H at tbe high speed 
rcenltlng from tbe considerable diameter of the 
pulley. It atrlkce against tha open gate C, and, 
being tilted, poura out Its contents autoraatl 
cally Into tbe lettur boi, arranged on the stalr- 
caso landing 

Aa the gate C Is opened, It atrtkes against 
the bell K, thus anncninclng tbn arrival of the 
mall An Indicator on the receiving box la 
employed for the same porpose, the Indicator 
remalulng to a visible pnaltlon nntU (bn letter 
box M has been emptied As 4hc crank Is 
turned backward the letter box Is brought down 
to Its original position 


It la to Oook od New Tonk Itet •w A ww 
matbod of ntUtadag tbs Boontiw rmto. Tbs flsid for 
the nsoge of thasa nyg agtaii to be onlialted; ap- 
parently. they wUI erentaatly prove to be of great 
therapenUo value for the varloue dteeeeee of the eye. 
IVsNlbly, even. It tbeae rayn are todWoBily applied et 
the Inception of Infentlone whleb nre enp p oned to bn 
toeonbla we may thereby avert total kai of eyeolght. 

Let ue first consider the prodnotloa of totarmltteat 
X-rays, or, u they have beta oatlad by Dr David O, 
Coover, of Denver, D 8. A., "the sparks of Rosntgea 
rajM." Tbs apporatiis spedally to mind oonslato of a 
small motor, a otmdsnaer, aad a movable scale. 

My arrengement differs a little from that of Coenr. 
It oonslato of a cloekwork movement actnattog a grad- 
oated rod provided with a movable soreen. The rod 
la placed behind tha locaUaer, nnd aeoordlsg to tba 



At the nrth internniloiial Qoograpblcal Goto 
graea, held at Bern In 18tl, Prof Albrecht 
Ponck, the well known geographer, propoeed 
that the enlightened natlona who were engaged 
In making maps of their own torrltory and of nf b^ 
oountriM ahould unite upon a common plan for the 
preparation of a general map of tbe world. Ha eug. 
geated that the scale of the map should be l 1,000,000, 
or about It miles to the Inch and tUt the separate 
Hhteu of the map ahould he eo boonded by meridians 
and perallela that any two aheeto representing adjacent 
areas should match except for distortion of projety 
tlon, no matter by «hai country either sheet might 
This proposal led to naolntlona and dla- 
1 subeequent geograpblo congreiaea nnd to 
piloa of seveml tentative maps by Oermany, 
I, W i gl i n d. and tbe Tlnlted BUtag, to conform- 
lb till gHMral plan propoesAby Prof Fonck. 



_ . .. , btohsr a m »e to »ibmf»^r 

tha Inltatlan aisd tbn mgtqntlew WO WnMiMtl ^ 

... 

to eiwlijA'itot 

dorteg tba satire MBtoMat >' > 

Dr. Ooover may B«t have ntortiMBted wHb lM||b i 
ent cetaract, bat be baa at let* toee r fed toa eegwito 
atlve action to otbar aflectlou of tbe Ii| i'egM 
of eerplgtooue ntoer of tbe ooimsa gew eelle Mf* 
rapidly formed, and h qore was eMiAtod otor 
by aimitoaitoB sf tba tot e r mtU eo t ' 

la tbe opagaa pertlew esMsto ttoftoi', 

oma of e b e mr p ftmi ngnlto ft a hypen gtoto.<l/ 
tba bkmd itoBtto ef -toe alto, w Itto bsM 
to all eaeaa whtoh 


pemats for eevani mbtotm, dad ttAbM tol|i 
previonaly a pertoonMdmi tojeetoto, tt to 
ways e a h a n ce d . Mi a mto a tl ca . by miam i el tim 
ophtoalmcacops, of tbs baU Of toa sya, aj^ 
havtog bean axpostd to tbs rays, BMayg shsM 
BB toonaae to ths slgs of the vessel at tog 
rettos. perttonlarly after a ease of cgMggJI 
atrophy 

Tbe ragHMndoB la eooompaaled by dUatom 
tlta ef tbe tansloa. Impravemwt of tbe dn» - 
latloa, sad toonaae of too taoeaaytw. Tbagg 



I, toe nttoa, aad tbe Irto la ato 
dltloa to toe kionl eflnet. tbeia Is toaad eaotoar 
of a more partloalaily toato aoture. The oaDa- 
lar metaboiiam Increaaas, aad all tbe vital pio- 
camss are etlmnlated. a eoadltlan wbhto to 
necessary for the traatmsnt of aU local dagia«, 


•sTSss:. 


posIUco of lbs soreea upon toe rod, tbe totomptome 
follow one Bootber more or toe rapidly at toe rate qf 
from 60 to MO per nUante. 

With the aid of a regulatw, one is able to obtain 
from 40 to 000 sparks per mlnnta. The amperage and 
(rf ton tobe are Itkewtaa caretuny rega- 
rleaon bon demonstrated tbat the beet re- 
Butte are obtatoad to oenlar eaectkais by • aomewbet 
reatrlotsd nnmber of aperks, 76 to 160 per mtonte, 
and by removing the aye to a dtotance of about IT 
centimeters trim tba focm 
It dsvelopa that tadtant energy i — rmin foar dto- 
tinct tbsrapeuUc pr(to«rU«a, namely, sedaUve^ sttoto- 
latlng, Irrtutlac, aad aloggbhig tnnctloaa, eieb to 


This aoeot. evldantly, to totally dlOwant inan 
tbat produced by ooaUnniiaa rays, wbleh have a 
regenerative efeet only dnrlng tbe early stogig 
of their mpueatlsn Tgle afltot le partlea- 
torly notloenbis to toe blood. At the start toepe 
to an tooreaae In toe nnmber of red and whito 
corpnBides, pnittcntorly toe totter, and totoTr 
degeneration seta In. as Is induatsd by a dtob 
Inntlim to the number of tbeae eorpasdsSi 
Bcoe obeervettons have been pnbltobed re- 
garding tbs ours of bllndneee gad rteefnies ty 
prolonged treatment with eonttoilone rnyn om- 
ployed for the treatment of oanoer taavlng ito 
■eat near the eye or tbe ear 
ProC Birch Hlisohfeld to Lelpaig has r» 
ported the enatomlool nodUoatlon at an aye- 
bell exposed to prohtoged ladUttona dnitog tha 
treatment of e oarclnonu (canow) of toe ten- 
pto by toe Xr%ya Tha prtooliMl tronbtoe wen 
due to tbe mdotoeilina aad to tba vamiolhto 
Uon of the strnetares of toe Irto apd of toe 
rattoA Tbe Bttuntornglw was tbs (Ale noit 
aOeotsd, and Uw leat ef a p 


■Uftod toe dapaw. df fanmedanto df baatlgiir 

we of eeatftoioito-XM Tbto digs g i rd iWd ’ 
aettos^of X4ays wen Yokewtoe ojOgarved by mm 

idtae yean agDb and tiddtmtot vaididm opige . 

ledipatotlw tomdgiWiltopf toswoftotok. Hp^, 
treated wHb toe ^tfdyg g wogpda flpMgo#** ywiMdl' 
ageforatoneoaiaef toa,eel^a^eoto B ^teiito d ^t^^l>toiA- 

y cateia*, t wee mmtti to «tola.d ytor 


but. tottopp 


• eeagHtoa eg toe ffrjgMaiUM Umkt , 
e In wbtob toe ebauitt* 


tin eotoraot oepamsd. ad that ft mg at 
opanUe. MnMgb t e n dd bytlifsatsoitogbe 


fftbe BoMlan Mbilitar of War has undertaken to 
eWnbHab, by a auocasolon of wireless telegrapb sta- 
Mode. tetograpblc eommunleatloo betweea St Peters- uiive actloa. 
buiip and t£s tar Biat 


thus proceedtng, toe rynjitdtlvg ecOcc (r m|rji|ittaijp , 




dUleatt U> tBMlM Uvilds u HatIiis 
yclfm Iktaafk this SMtas to )m ths osss ss sbowii Ij 
rntSfTT fiUBtUss asportimiits. Wban a owtsln amouat 
oTiMiMbmS tiMar is tlowlf ponrad Into warm water, 
tu wfn dlM^ tlia aagar and appwr to abaoro 
U wlfdWHt iBOnnstBf Its rolnma. Bimllarlj, whan 
ah|^ hMNd. Into watar. tha raanltttg ntlnma 


w4 it' |W( oC ^ ftiBoiatad tOtw at aliont sistr 
«a«ta pif o«Ma. laaaalic that tha old aUaar bwd< 
UMMd It to bo had, proaaad aa tallowB. Proonro a 
small stbnawara pot of aboot one or two qnaits ea- 
pactty WMgh tho alhrai^-thera abouU ba about two 
oonosB. tf thara are asr Inm or staal rlvaU or rings 
abont tut wateh caaa, or any Qarman sIlTar parts, 
biaak thsa off with a pair of pliam Place tha slirsr 
In tha orook, poor upon this four or dye mnces of 
nltrlo sold (cbomlaally pnra) of a strensth'taown as 
S8 dsf. Plaoa tha crock Into an onamoM tray Pour 
soma hot watar Into tha tray, to aid tha ehamlcml 
aetlon Plaoa a sheet of glass upon tha pot, or a stone- 
wan lid It n is provided with one. then stand the pot 
out of doors, baeansa the fumes that are glTon off ars 
poisonous In tha conns of half an hour, all the sHvar 
wUl have beooma dlsaolyad Now IIU tha pot half full 
of cold water, to dllnU the nitrate of ellyar tbel baa 
been formed. The liquid will present a bluish green 
appearanoe, due to tho capper contained In the old 
silver articles. Take fOur ounces ot hydrocblorto acid, 
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wMk Ibr W cants. Tha artlcla whan so bruabad must 
bo ratmBad to tha plating bath to nemva a further 
depoMt, whieh may last for an boor or more aoooM- 
ing to the quantity o( silver It la wished to put on To 
determine the quantity deposited Unit weigh the silver 
plate, oalled the anode whon if at the end of one hour 
tho Iona haa been 130 grains It will bo known that 
130 grains has been deposited upon the twelve forks or 
spoons. The artlclee must be removed every belt hour 
and ba aeratch brushed Tbie will rub down tbe wblie 
bum, as It Is called, giving an even, smooth deposit 
When all tho articles have been plated and scraUh 
brushed wipe thorn clean and buraUh them by ibe use 
of a small steel buraishnr or, it this cannot bo ob- 
tained, use a very mnouth and bright sboemakors awl 
Hold the article with a dean olh dip the asl or 
burnisher Into s little soap and water stroke this care- 
fully, with moderate preseure, up anil duvtn the apoon 
handle, and blend by continuing tbe itrohlng Then 
rub carefully over lUe bark of Ibe bowl whilu the 
curved part ot tho awl can be used to rub the lunide 



hhmBOL •‘lOAXXIffo UTO VATU. 

WfU bs loss than tha sum ot the two volumes 
Hop lutnnos, U fifty puts of wnter and fifty pnrU 
of alcDhol bs mined togsthar. they win make only 
AhMiTdlMr partn. Appanatlp one of the llqnlda has 
cptnisd Into the ^toores" ot the other ThU expert 
msot u eimiiiWBty portormsd In physics Inbomtortes 
eohstsu in patting msasnred qunnUtlen of the two 
Itqntfis tocetbar, but tha affaot would ba far mora 
ntriklng warn It posalbia tor atudanta to aea oae ot 
Oka (fquMa aetuaUy ‘aoaklng" Into tha other Thta 
oak ba dcM In tha following way Take two gl s ssea , 
mta flllad to tha brim with waUr, and the other with 
■loohoL in ordar to ahow tha effaet to better ndvan- 
tnga. oidor the aloobcd with red ink. Tha glnaasa 
shouM not be over4ull, that la, the aurfhee of the 
liquid ahould not hulgs above tha rtm of the flaaa. 
Whan soaTythlag in ready, placa a aheet ot paper over 
tha kloaa tuU of aloObol, and with a hand on the paper 
to keep It down on the rtm of tho tfoM tnvart the 
tumbler, and tha liquid will remain in tha glam, owing 
lo the air premmra <m the paper Now place the in- 
'Vnted fumUer over the klaas full of watar, and cara- 
fe draw one the paper Tbla can be done without 
sptUlag n drop of aloohol. and yet na aoon aa tha 
paper la vamovsd, the akKrtiol wiu eommanos to drop. 
Owtag to tha that that it la colored, it U possible to 
sea the aloOhol aetually *'aoaklng” into the water, 
while tiny air bnbblee that ware formerly co n tai n ed 
la the "porei" of the water rtaa alowly to tbe top of 



^ thvtah TU fitJMi mi. or Auwioh. 

(to tttliMar , Thid wtH 00011*1*', fOr noma Uttl# time 
i^a btojUmtoi atr apnea ftirtm la the top of (to 
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liNlgbv Wttt ^ fWk If in n moder 
* trtrtli faptoting. and if the 
dtotkttotoato'mato stour'enn be depoalted 
n eaii^ that wiu lost 
«Mmte||ff^d|i*d^ «l4l sanble any 


about two boara, to allow the chloride of sliver to 
become preclpltsted, carefully pour off the clear bluish 
green liquid, without dlstarblng the precipitate. Fill 
the pot again with clean water, etlr well, and let It 
anbolda again for a conple of honrs Repeat this four 
times This operation wilt free the chloride ot silver 
of the dissolved copper, also the result ot chemical de- 
oomposltlon. If pure granulated silver is used pro- 
ceed In the lome way, only In thia case there will be 
no otgiper Impurttles to be gotten rid of Procure a 
thruegallon crock, with plain upright sides, pour the 
chloride ot silver Into this, wish out every scrap ot 
chloride Pour these washings Into the crock, then 
dissolve half a pound of oyanide of potassium In the 
Jar that tha silver was dissolved In The cyanide must 
be that known as 93 per cent commercial three pints 
ot water being used When completely dlsaulved. pour 
this upon the chloride ot allver keeping In reserve 


he deposited ellvn 

of chamois leather dipped Into fine 
illghtly, and flnlH 
It la Important that tho clrcnlts 
throngh the aeronil articles have the same realelance 
otherwioe more sliver would be doposlted on one than 
on tho olhi.r The diagram shows bow Ihla Is anom 
pllsbod whon an oblung lank Is used The drculW'' 
through ABC and It an. all of ibo saniu length 


A very handy tool can he made from an old pair 
of scissors er shears as shown In the accompanying 
■ketch One blade Is cut with a set of saw teeth In 
dined Inward tho handle Thi-se tcelh hold tbe ma- 
terial fast, and prevent It slipping toward the point 
of the shears. Rnblxr sheet Ing strips and all kinds 
ot soft iiacklng can be laslly cut with square or In 
dined ends. It matlcni not In what position the aria- 
son an held, they will cut without slipping In using 


aosukoTioig to* AX oBuna PtAtiXfi taxx. 

about half a pint of tbe cyanide eolutlon. stir the 
mixture with a glam atrip watt a short time, and 
then, U the chloride has not become complexly dla- 
lolv^ add a little more cyanide solution Wben tha 
chloride Is completely diseolved add not more than 
four onneoi of the cyanide eolutlon, tbla will glre 
what la known os free cyuilde Add s quart of water, 
stir and allow this liquid to etaad twenty-four hours. 
This will allow any dirt, also a small portion of car- 
bon from the cyanide, to ■ubside. Very canfully pour 
off tbe dear liquid, drain this off, return the dear 
liquid to the crock. After rinsing the crock out make 
the quantity of liquid up to two and a half gallons 
This ia the sHver-plaUng fluid 
A twooell Fuller mercury hiebromate battery will be 
Just tha thing for plating. Take a stout piece of cop- 
per wire, bend it In the fora ot a ring, so as to extend 
around the crock ot tbe plating liquid, resting upon 
two strips of wood, obtain abont one ounce and a half 
of pure sliver and aoldcr a piece of Na 16 insulated 
copper wire to It Attach this to tbe carbon of the bat 
tery, Jot It dip Into tbe center ot tbe plating crock, 
also procure some liner copper wire No 33 gage cut 
this Into strips six Inches long. Now take tbe forks 
and spoons. His down any badly worn parte, nntsb 
them off with eoms fine emery doth glued to a flat 
atrip of wood, and boll the tet in a saueepan with 
some atrong washing soda and water to renove all 
gnoaa Sernb the fork or spoon with a Ann-cut nail 
brash dipped Into pumice powder, also wet the flngors 
and dip them Into the pumice powder, so as to pre- 
vent any grenae from coming Into contact with tho 
artlcla Bcour the article well, twist one of tbe pieces 
of fine copper wire aroand tlia middle of tbe spoon, 
dip this Into clean water, then quickly dip ngatn Into 
n aolntloa of nitrate ot merenry (one ounce ot nltnta 
ot mermllT in oae gaUen of water) Rinse It again 
quickly In clean wnter, and place It at once Into the 
plating liquid, itoDendlag It from the ring of copper 
wlf* around the crock, which must be connected with 
the sine of tbe battery About s doson spoons or 
forks can be tresM In tbU way the sliver will take 
to tbe artlele at oaea The sole use of the nitrate of 
merenry soItUlon is to Inscrs s perfecUy desn snr 
fOee, in fact chsttlGslIy dean, which canoes the silver 
to adhere firmly to tho article As soon aa six or 
HTW ortleMi tarn 1 mm placed Into tbs pinUng both 
t*ey mnet to rwevod «atd hruobed wall aU over with 
a hfiM-wtre wmadh knmb, known as a band scratch 
Wkieh k4 tolMbt, vritb two rows of mrasa 



•OIMOU WITH A fiAV-TOOTR XlAbX. 


these edisors (or niblier and other slippery giMNls, the 
saw toothed blade should be on Ihu bottom to obtain 
the hwt resuHe Huavy ruhbtr and packing can be 
cut with less effort, as It la not nocc-ssary tu hold the 
■ciuors against Ibe goods to prevent slipping The 
same design of lower blade can be applied to plumb- 
ers and metsl workers shears with a change In the 
relative positions of the holding and cutting blades 
If the saw toothed blade Is liept on the botlnin ot the 
goods the edge will bo left rough but by revorslng 
the shears so that th< saw tooth lonie on lop tho 
edge Is left Just as clean as If no leetli were used 
The pleto tut off however Is rough i>n Iht edge Tho 
sclseors can be 001x1 to < ut paper . loth or tny other 
material, If tho saw tcelh are kept on tot) or bottom, 
according as It Is desired to have tho smooth edge 
on the left or tlie rlghi hand plpo< lUt off 


HOW TO WIXD AX OPEM gPBIXB 

An easy way to wind a spilng of tho lompresslon 
type will be found In' the aeiomiMintliig Illustration 
The mandrel on whlih the spring Is wuuiid !c s. lei I.U 
according to sixe of spring wanted In Hub cawi the 
mandrel and the end of llie wire we tnsleund In 
tbe ehnek of a carpenter a brme T lo pleie ,1 Is a 
narrow strip of metal Iht thickness of whlih regu 
latea the sparing of the colls If a elosed trnslon 
spring Is wanted Iht piece A la left out entirely 
Tho wooden leuslun blocks are 1 laiiipnd with the 
proper tension In a vise If no vise t 01 l>n procured 
an ordinary clamp will answer the purpose 
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THs mr-oioiiia tm. 

AftAr llilliii B donaniAr about tootbirda tall ot 
wBirr rliM It by niuani of a cork provtdod with two 
nprriiirsa Tliruiigb one ot thuie pM a abort pipe 
Biein and IlimuKh tbo other a looser atem tbat antem 
tbe llquli) 

To the Miualler lube afflx a cork provided with two 
eiieriurAs The apAiiarea may bn eaally formed by 
meaiiH of a red hot poker The lateral aperture aervea 
to tlx tlie pipe. Finally, with the othor cork and a bent 



tube, form a alphoo After the latter boa been prlmnd 
and la once In opi ration It will tend to empty the de- 
canter, and the variinm formod will be Immediately 
filled by the nxtnrnal air flowlns In Uiroush the pipe. 
It la then only noceeMry to llsht the latter In order 
to aee It ‘kmoke Iteelf tranquilly oa loos na any 
water rematna In the decanter 
Thla experiment la a very Intereotlng one and may 
enolly be performed 



To electiiclona who inetall knob and tube wlrtns a 
machine that will boro the overhead beama la a sreat 
time and labor aaver The drawins ehowa a machine 
for thla purpoae that con he eaally and cheaply made by 
anyone bandy with toola 

The framework A la made of hard wood, oak or 
hickory, firmly put tosether and made long enough eo 
that when fully extendmi It will reach ordinary high 
ceUIngo. The height can be adluated by meana of the 
■leevea B and the thumb-screw If It la too moch 
bother to make the aleevea B ordinary Iron clampe 
can be uned fi la a piece ot wood fastened to the 
frame by meana of a hinge at one end and a light 
flexible wire cable at the other £ Folnta are formed 
at the bottom of the frame to keep the machine from 
slipping 

A piece ot machinery atnel D ia drilled to form a 



sooket for the bit it la turned down to form a ahoni 
dec at tbo aockvi mil uml la then held In the Vlnih 
drop tee F while liabblli mcial la poured In to make the 
bearing A nine- or ten tooth bicycle iprocket £ la 
mounted on a bushing and raatoned to lha abaft with 
a eat aorew A set screw a ia also provided to bold the 
bit In place Round abank bits are Intended to be uned 
Tho drop tea F la then fastened to the frame A by 
means ol^elta. The aprookel a and enak and pedal 
■f of • bleyula are monnted la a 'H4noh drop tba I 


and Uvea a paad btarttc Vf £««fta« RkMItt niattf 
aiwaadtheaxla, A bote In tbea 6^ Ounai^ th* other 
and of the axle aad a waibar aad pin pat ea. The nt 
trap or case part at tbo podal is ranond, thin losrw 
tha oontral port wHh tho ball hoartom, vAkh makoa a 
varygood haadlo. Tho drop toa / to thoa bolted to tha 
framo A and a htoyolo ehola / to IRtod onto tho aprooto 
otsAandhT 

To operato tho maohlae, a bit of tho proper atoc to 
tnaerted Into tbe nocket. The trama A to tbea aatended 
to the proper belsbt aad mad# toat by means ot tbe 
thumb sorew Tho operator then places the machine 
hi poelUon with the hit asalnat tha beam, and with 
bin foot boon down tho pedal O, Urns forcing tho bit 
firmly ognlnot tho beam, while ha bona tba hole hy 
turning the hniidle / 


mzmiiTi ApFAiAtn mi nuniATXM tu 
“■nionATio rAiAMX." 
we •.noaiDU. 

A simple method for Ulnetntlng the ’‘hydreetatlo 
imradoz" with Inexpenatva materials to desorllMd be- 
low 

In the small end ot a large lamp chimney 0 to 
cemented with pastor of nrto or parafline tba neck 
of a bottle of suitable else to fit a large rubber stopper 
(sea H In figure) Acroan the smell end of the chim- 
ney Is tied a piece of thin sheet rubber D A small 
glass lube B and a larger one A are provided with 
rubber stoppora which fit welt In the apertun B Tha 
apparatus Is mounted firmly oa tbe ring stand 8 ao 
shown In the cut. 

In the manipulallon, tube 0 to Innerted In tho In 
verted chimney and filled with water to the level ot 
the open end ot C As tbe force exerted by the water 
against tha rubber Increasea. the index rises The final 
position of tha Index to marked by a heavy black line 



PAIASOZ” 

on the cardboard which slides on tbe vertical rod F 
Now tube B to removed and tha larger tube A In 
sertod and filled to the same level The Index rises 
promptly to tho height marked by tha line ou the 
card F Finally tube A Is removed and the chimney 
Is mind to the brim. Tbe Index rises to tbe iwiiia 
point as before 

One ot tha chtet meiita of the device to the fact that 
no water boa to be removed from lbs apparatus dur- 
ing the experiment —School Science nnd lialhemstlca. 


Dtnoi ms pSAWiso otodw. 

The Instrument Illustrated Herewith can readily be 
mode by any bnndy man nnd will enable him to draw 
ellipses of varloua alxes and ovolds on well It con- 
sists of n shest metal piece A, In which two slots are 
cut croaalng eacb other at right anglee A lever B to 
provided with two blocka C and D, adapted respectively 
to slide In tbe slots. A lever F, which Is fulorumod 
at the center of the plate A, to connected by means 
ot a lever O with the end of the lever B A pencil may 
be fitted through n bole In tbe lever B, and os this to 
revolved around the plate A, It will trace an oval or 
elliptical line. At the aame time a pencil m the lever 
a wlU trace on ovoid, ea Indicated In the drawing. 




corner of tbe print Besides tha ease gained 
tng tba prints about without Injuring then, 
tographa are always oomptotolr tmmamd ii 
left to soak. 


ILUl 1 


The roses shown In the l 
white with a delleata and beantUul network 
veins. Such rotes can be obtained In Uttto n 
one hour by placing the following aolutloa, ii 
water. In tbe vase In which tbe ent ends of tl 
are dipping 

Water 100 onble oentlnM 

Aniline methylene blue 8 grammas. 

Potosalum nitrate 1 grammso. 

School boya know tbat white roaae can I 

formed Into red flowere by allowing the ou 
remain some time In some kinds ot red t 
writer tried to obtain similar resnlto with a 
ot anlllna dyes and found that while aume. 
line red scarlet, for cotton readily rise Into 
sell ot tbe stalk, others, ilka aniline methj 
will not under any elroumstancea reach the 
Borne common salts wsre added to tho dyas at 
them potasalum nltrato (toltpetsr) was fouad 
a powerful Influenoa over the osoeut ot the dyi 
rise then rapidly and in oonolderabla quantit 
experiment to ourlons and should be repeat 
using the blue liquid, tbe end of a taw stal 
placed In some ot the eolntlon to wblota no 
to added Aniline methylene bine to not on 



flVKRXTsan, 


dyM irhieh raadUy aw^d Is plhnto and tt wfil 
setfoed that, wblla tha flowaia with tha g(alU 
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>«at IB we ud vMy nUa^ WMlas aM 
eoMer t* eahen tim^ >wa iriwi Um 
W itMw to bo iolBOd Bfo troBUjr ozldUed, 
a food jelat mb bo B»do br • akfiUui 
wotkmaB. la order ta preroat. tbo poooi- 
bUKr of Iniorlow after offacta. It la ena- 
tamarr to waali tbo aoldered )olot wltb 
Mine ohiorlda agtotloa. Oabla Mata mada 
with tbo aid of iIm oblortdo irore opened 
aad oaamJaed after the eaaie latarvala 
of tine that wore allowod for tbe lolati 
made with afaidoaluia cbloiido Althonch 
the alao ohlorhU alao penetrated between 
the wt^ tbo difference in the reantt 
verr ffteoL The wirea of the core were{ 
oorered with a drr, oraxllke dark green 
coating, and a anhatance reaembllng pilch 
waa foond la placea where the other In 
gredlente of the xinc chloride aoap had 
deoompoaed by overheating, 
JuneUoaa which had been travened br 
atrong currenta for long perioda ahowed 
no appreciable Inereaae In realatance 
Tbe aaaertlon that Inlnrlona eSecta are 
aaeaaaarllr prodneod hr hydrochloric arid 
aeparated by hydrolyalB from the hygro- 
|8ooplc line chloride waa alao aubn' 
to the teat of experiment. Copper wirea I 
leaa than 1/2S0 Inch In diameter were 
aoldered together and the Junctloni wore 
oovered thickly with the alnc chloride 
Ihlxtnre and inaerted la an apparmtna 
wltb which their raalataaco conld bo 
ired while a current waa kept flow- 
ing tbrongh them In a few daya the 
mixture became molat, but it quickly 
aad aaanmad the wax like appear- 
deacribed above The wirea w 
expoaad freely to the air, but ohaer 
Uona continued through a long period 
reeled no deterioration of the joint 
Hence It may be aaaerted, aa the reantt 


yeara, that alnc chloride la In every way 
lor to ammonlnm chloride aa i 
dering agent. The Inference that ammo- 1 
nium chloride la aafO becanaa it la poaal- 
blo to obtain It nnmixed wltb free arid, 
la a pure delnaton, for the tnjurions 
tlon of ammonlom chloride on m ' 
due, not to the comparatively barmloaa 
hydrochloric arid, but to the other cauaea ' 


The extraardlnarily good piaciical 
effect of lino chloride praparationa, how 
ever, atlU roqalrea explanation —Zelt tj 


■OimUfffl TKB OOUM or Alt. 

(ConUaaed from page W ) 
ir, autumn, or winter Kttea and bal- 
mi bare been letot up from almoat 
I every quarter of the earth i*erhapa the 
recent of theao Investlgatlona In an 
[ out-of-thomray quarter of the globe la the 
meteorological expedition to Baat Africa 
nndertaken by the Royal Pmialan Hoteo- 
rological Obaervatory The expadltloa 
waa ctmdncted by Prof Boraon and Prat | 
Bttaa. The chief object waa to determine 
the origin of nwneoona, an object which I 
not altegether attained, but 
which much tight waa thrown An ' 
mate aim was the prognoala of the rainy 
Kaat Africa and IndiA On the 
coaat and from a apeclally chartered 
the lake, boKoat-ioadcf, pilot 
id kttM were amtt up. The 
obeervmtiona over the equator, in the cen- 
ter of the cimUBaBt, showed vary low 
temperatures at great balffhts, as did tbe 
expedlUoa of Telaaerenc de Bort and 
the equatorial Atlantic, T 
with the difference that over tbe Afrit 

i« waa a tnuw of the per- 
inrenlon layer Tba vertloBl 


thermal eendltloaa Above the aonthMit 
moaiooB tbe wind waa aoutb-eonU 
and three ttmaa a westerly wlad wi 
LervM between 16,000 and 11,000 meUra, 
above the ffrMt equatorial oumat from 
tho east whioh la inppoaed to pravaa at 
iB brigMa. 

Xt wM tmmd that a very ibiBo pw dtat 

toge^) 



Peary's 
Owi\ Story 

Of the Discoyery of the North Pole 

Commander Robert R Peary has chosen HAMP- 
TON’S MAGAZINE as the medium thniugh whicli he 
will tell the world his own remarkable stor^ of the 
discovery of the Ntirth Pole. 

This ifc without question the greatest feature ever offered 
by any publication The whole world is tremendously ex- 
cited — and IS now profoundly interested— m the North Pole 
situation 

Only by reading Peary’s own stoiy in HAMPTON’S 
can you ever know the facts As an intelligent man or 
w'oman you positively need to read this, the greate-st adven- 
ture story of modern times It will be nthly illustrated 
with hundreds of remarkable photographs, and will ppear 
during 1910 exclusively m 

HAMPTON'S 

"7%* S«$t Afagazina in Amartea” 

December On Sale Now 15 Cents 


ADMIRAL EVANS 

In a New Series of Artkles, the First of 
Which Deals With the Panama Canal 

Admiral Evani' opinion of the Panama Canal is an especially valuable 
piece of analyaii. He shows us our errnra sucanctly, gives us definitr reasons 
why they are errora, and tells ua how we may remedy these misukcs 

His firit Panama article will be published in January HAMPI ON'S 
Odter articles on odicr tubjects will follow, making of the F\ans senes one 
of the most valuable contnbutiona to 
national thought that the year 1910 
wiD bnng fot^ 

HAMPTON'S for 1910 will 
publiah the biggest features that have 
ever appeared in any magazine Send 
MAMIKON'S as a Omstmas gift to 
your fnendil 

Start 


Start year M 

NOW. $L 


HAMPTON'S MAGAZINE 
66 WsBt 35th Strsst, Nsw YoA 


FREE: 


f»ur mbiCTitaiun 
Janiisry lit and 
.1 tind you N.iv 
emher HAMPTON'S (coiitiuning 30 
grew picturet nf Rooscveira liiiiii) and 
lha Dminbcr number both FKLfc 
For enclosed $1 SO lend me KAMI' 
TON’S for one year < 
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CURIOSITIES OF THE SKY 

Bj GARRETT P. SERVISS 

AN intimate and authontative descnphon of the curious bodies and 
lights to be seen in the sky He sees these things, reads about 
them, and hears now and then of some wonderful new discovery — 
but he never knows quite what it is all about This book will tell 
him— anthontaUvely, for its anthot is a distinguished astronomer 
The photographs include many taken at the I,ick and Yerkca Obser- 
vatories dunng the most recent investigations. The book is one to 
be recommended to all sorts of readers, whether they are scientifically 
minded or not 


IMAGINATION IN BUSINESS 

Bj LORIN F. DELAND 

^ DISCUSSION and analysis, from the business man’s point of 
view, of the methods of business life, and the reasoning that 
underlies them By imagination in business the author means the 
power to comprehend the instincts and prejudices of human natme, 
and to depend upon human nature itself to carry them to success. 
ISMh OeA, BO aom* aat 

The VALOR of IGNORANCE 

By HOMER LEA 

'Y'HIS book IS suited to the hour, and certain to arouse wide’diaciu- 
Sion Its object is to show the nnpreporedness of the U. S. for 
war Mr Lea deals with conditions that render ns liable to attadi, 
and discusses a plan by which the Japanese might aeue and hold the 
Phihppmes, Hawaii, Alaska, and California. 

Cnm Ok T«v, ItSO ms 

HARPER 4b BROTHERS 
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ta pmyM tta «v«hitleB trem tiM moment 

tmt tbo dtacaoala bn* been made. 

Time nkme will eaeure that the caret I 
jpeleted h^ Oooyer are permanent The 
nanlta ao nr achieved, however, deierve, 
In my eatimatkm, our eeri 
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In the recent UorlInnr-WlIlUma hell 
copter tiiali at 'Waahinaton, u a, on the 
farm of Mr Emile Berliner, the two re- 
voivinx-ey Under raotora of Hr Berllnecj 
retted upon the platform of the machine, 
each being Connected by Ita own counter- 1 
■haft to the main geat^wheelt of the 
poaltely revolving propeller ebafu, which ] 
are tubular and concentric Mr 
alao atood upon the platform, on the op- 
poalte aide of the shaft from the motors 
The tout weight lifted in thin trial, In-j 
'eluding Mr Wllllamt, wan 810 pounda 
The weight of the complete helicopter 
without him wae 460 iiouncU, and the 

two motors, with counterahafta, plnitma, 

connettlons etc , weighed ^48 pounds. 

in previous trials ooch of the motors, I 

installed singly bad lifted the machine, | 

with a little Bddod weight upon 
rigger, for balance the thrust, 
being about 360 pounds, which compareg I 
favorably with previous experiments] 
made by Mr Berliner last fall, whea, 
with a single propeller of somewbatj 
greater diameter and area, be got about | 
the same reaults. 

The two motors, which are duplicates, 
are of the star-shaped t-iyllnder, revulv 

ing type of 86 rated horse-irawer They 

were built specially fur Mr Berltuer and 
they had been overbaiilud, ttwted and 
workeil into good running shajie at Mr 
Borllnsrs laboratory 

Tbs helicopter, built by Mr J Newton 
Williams of Darby, Conn, about two 
years ago was first tried with a motor 
that proved to be too small fur the work 

it was then connctlod by flexible shall 

ing to the factory ihjwi i to lust the thrust 
of Ibe propellers, wIilLh In a m< rles (it 
trials wllli from iS to 1« measured B H 
P lifted from 2r,0 to 480 pouuds, and In a 
Anal trial In which the horae-potrer was 
not measured, a ihrust was obtalued of 
ObO pounds The machine was later taken 
to Hammondspnrt, N Y where an 8- 
cyllndcr tOborse-powor Curtiss motor 
installed, and a number of trials made tbs 
motor lifting Ibe matlilni with added 
weight totaling from 410 to 488 pounds 
but not belug equal to lifting the weight] 
of an average^lxod man 

In this last trial at Washington the 
blades of the prnpollcrs had 
larged, Iniresslng thilr diameter from 
16 feet 8 inches to 18 feet 8 inches and 
Inciraalng their area from 64 to 80 
square feet This increase of superllcisi 
area of the propellers Increased the gen- 
eral enelency of the machine, aa the 
greater lifting surface gave a greater re- 
sultant lift per unit of horse-power, and 
ths reducsd revolution speed of the pro- 
pellers, due to Increased reeletance gave 
a redqced revolntkm ipeed to the motora, 
which, with the tnnsmiaelon used 
seemed to give them greater eOcleiicy 

The propeller epeed was 120 R. P H , 
while the epeed of the motor waa ttuo 
R.« M 

Ur WlUlama especta to have a 7 
crUnder motoir built of the eame revolv- 
ing type, and of 80 per cent more power, 
and. wUl also build a helicopter on about 
tbs soma Mass, but of larger slse and 
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The 
Middle West ; 
Number || 

of tho I ' 

scientific ; 

American! 


On DoctMTiher I Ilh, 1009, the Scion- \ 1 
lific ArmiKim wdl usun 0 rasnlsv . 
dfWfdod ontiri-ly to Iho wondethil Mitl- « 
dlo West ruqlon irf Iho Unili-d SIhIiiw n '' 
number which will vil lorlli broodlv and ' {{ 
hicKlIy nu( only Ihe iiqricullural inic-iei-lc 1 w 
of Ihol region Iwl also llio^e larger 1 n- ^ 
glneenng undertakings wliKh nre dev- 
ttiHwl to Iranclnrm Uto Mkklle Wn-J, in ^ 
port at least, into a iiionuluclunng lor | w 
rliory 5 


the Mkklle West Number will [wibllsh aibcka on Ihe following 


Tbd eompistatf mscblnd will have g 
jpanchute to retard the tail In an smart- 
sdicy, and Us dlrlflbUlty la assured br| 


■ “rwiss s.^m 


It to regrettabte that tho 
Board boa changed the flame of tha buoy] 
marking the htotorle spot where the tron- 


dsfeat br tho "Wmltor.’' ‘teerrimho 
in^ buoy tt* wm now be oaUed ‘Ttohfl- 
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The Middle West Number will be more Ih-in Mcp the si/e of the 
leteilw S^NTIFIC AMERICAN. It wfll be lavtohly niustrated , It w^ 
In a colored cover whfch stnkin^V depicb Chicago s $rain 
devaton at work. Order from your newsdealer or from 

MUNN A COMPANY, Ine., 361 Broadway, New Yoric Chy 
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k DICIUIUI UniB TBX OUKAl-AXBBIOAI ?ATUX 
TUATY 

IB wtArly all Enropean couiitrlva a patentoe Incun a 
/urtoiture for Dot worklns bli patent within a certain 
Btatutory iwriod In Germany and aome other conn 
trie* thli period la throe year* from the dale o( the 
imtcnt'a laaue The United Statea, on the other hand, 
lias stimulated Invention by more liberal lasra and Im 
pose* DO oblliatlon whatever on the Inventor to niann 
tartore his Invention As a result a German Inventor 
who takes out a patent In this country raielvos better 
treatment here than In Germany The status of a for 
sign jiatenteg la therefore dlffloult to delino Vfhen 
an American Inventor dlatlosea a secret, his country 
grants him a monopoly for a limited period as a re 
ward Once disclosed, all the world la Informed of the 
Invention so that a certain Injustice results from the 
fact that he may not be able to comply with the com 
pulsory clauses of German and other foreign patent 
statntna. A man with more money than he has can 
thus take advantage of the situation after the eipira- 
tien of the statutory period of grace The only advan 
tage to a foreign country In granting a potent on an 
Intention which has bmn iMlctiled here Is that wo In 
our turn arc willing to act-ord the same rights to < Itl 
stns of that foreign tounlry It Is therefore unfair 
for ns to grant more to foreign Inventors Ilian Amerl 
can Inventors receive abroad, panliulsriy In view of 
the fact that no direct benunt Is to be obtained from our 
award for a sociwt already disclosed 

The only solution of the problem la to be found In 
reelproclty treaties. Such s treaty baa been In force 
between Germany and the United States since August 
Ist By Its terms American Inventors are absolved 
from working their patented Inventions In Germany 
within three years from the granting of the German 
patent. Heretofore failure to eoraply with ihls obit 
gatlon would result In the Kms of tbe Oenunn patent 
if SB action for revocsilon were brought The new 
treaty provides in effect that the working of a patent 
In the territory of one of the contracting parties sball 
be nonstdered as equivalent to Its working In the terrf 
lory of the other party Hence, an American cltlien 
who works hla United States patent In the United 
States will no longer be required to work his eorres- 
Itondlng German patent In Germany in order to avoid 
forfeiture of hts German potent Moreover, since re- 
ciprocal rights are now granted by Germany, It would 
seem that an American Inventor who takra out a pat 
ent In Germany ought to stnnd before a German oourt 
exactly oa he would before an American court so far 
as forfeiture Is concerned lu other words, since the 
United States does not compel him to work his patent, 
bis German patent ought to be good whether ba worka 
hit American patent or not , 

A derision has Jiiel been handed down by tbo 1m 
portal Supreme Court of Germany wIiliH ronelrues the 
treaty from the German point of view and wbloh Is so 
liberal In It* conclusion that tbe treaty may be re- 
garded os retroactive In a measure, so as to apply to 
unexpIred patents granted before (be Iresly became 
operative. The fa<ts of tbo case are not all before us, 
but from whet w< may glean from prciie dispatches 
it would noeni that the case involved the forfeiture 
of a patent whldi was taken ont In Germany by the 
German bran( h nn American house betore the treaty 
was signed and which was not worked within the 
■tatutory period of three years An arllon brought 
to revoke tbe potent resulted In a forfeiture Tbe 
present derision the result of an appeal reverses the 
Jiidkmenl of the lower tribunal and holds that the 
patoat waa not forfeited Before the decision was 
hAltd*d down by the higher court the German bnnfb 
hod tnqgfcrred Its title to the American heuse but 
.whether Uiia had any effect on the dot talon sre are un 
able to state becauee the de<dslen Is not before us. 
ladood, tbo status of the German branch ta not at all 


8el«fttlfte AtomtHiaXi 

dear At aU tfvsata, the 4eelsi«& Ig highly IhvpraH* 
to Ataericaa taveaton Md. plaoea tbe OennaB patents 
of Amsrieaa anahtMtareni on a most sahstanUtf fwA* 
tot 

TEi oEiftBY mn Biunsx. 

Now that the wave of newspaper frenay has paasedt 
thers may be earns of a ooiontlfle turn of mind who 
are anxious to know the real facts of tbe terrible dis- 
aster at tbe Cherry coal mine 

Two Urge veins In this mine, at throe and Are 
hundred foot levels, are good producers. leteU 
known as the ‘eecoad* and “third workings." The 
Unit te pol worked. When the Are was dlacofvered at 
or about 3 PM on Batnrday Novembor 18th, there 
were upward of three hundred and Afty mm In the 
mine a toroe about eqnally divided between the 
second end third veins Coal was being hoisted from 
the third to the second level by mesne of a cage in 
the ventilating shaft, which Is located about three 
hundred feet from the main shaft At the second 
level the coal ws* transferred to the main shaft, and 
from there hoisted to the tipple The main shaft 
oxtonds to the third working but It Is stopped at the 
second level by a false Aoor The cage in the ventl 
lating ibaft U uiterated by a duplex cylinder englno 
near tbe mouth at the surface; It never travels to 
the top of the ground and the engineer controls It only 
by pressure-bell signal At the main shaft there ate 
two (Ogee whose cabtes ars run to oppnelte eldus of 
the hoisting drum so thnt one Is raised while the 
other le lowered. The men of eonrM, taka tbe same 
eourso as the eoal In going and coming 

Without doubt, the signal system at the main shaft 
Is responslbla for several llvei The englno room of 
the main hoist ta located abont one hundred feet from 
the month of the shaft Prom the engine room a 
tube runs to the mine, with branches to each of the 
galleries At the different UndIngs a small air pump 
la loosted The stroke of the piston In the pump 
compresses the air In the tube and causes s small 
hammer In the engine-room end to strike against s 
gong The gong Is rung once for each stroke of the 
hand pump at one of tbe mine landings. A man In tbe 
rage obviously cannot direct tbe movement of the 
hoist After the engineer hea been signaled to haul 
up the men In tbe car can give no further signals 
This arrangement was responsible for tbe loss of 

At the ventilating shaft there Is located a large- 
oaimcliy fan which normally runs to deliver air down 
the shaft at a few onneea pressure. The foul air and 
gases are then forced up the main shah In a strong 
hreexe In ease of Are • It Is coatomary to rsverse 
this fan, in order that Are will not be pushed out 
Into tho main shaft whore the mtm are attempting 
to escape and a elgnsi Is arranged to be given from 
the mine for eneh an emergency In this partlrnlar 
mine however, where the men must use both tfie 
venttlsting shaft and the main shaft, the reversal of 
the fan simply cut off those seeking escape at tbe 
former In favor of tboee at the latter 

It Is not known who gave the order to reverse the 
fan but the signal eamo from the mine Tbe Are 
had been discovered in the mute barns on the second 
level between the two shafts ami men hsd begun to 
come up from the third level to the second, and to 
make their way over to the main shaft to Join those 
from the second level to be raised to tbe surface 
Tho fan waa blowing the Are toward the main shaft 
The Aames reached the dust-covered pine timbers of 
the structural work, when the reversal of the fan 
drew the flames toward tbe air shaft, thereby setting 
Are to the Umbering there as well Dpoa the revsnal 
nf tbe fan the main ahaft waa cleared for a time. 
Althoogh the cages were brlnglag up miners on eaeb 
trip some four men decided to go down and assist 
tho rest In getting to tho shaft This was a mistak*, 
for after tho trip down, tho would-he rescuors wore 
as badly off se those whom they might have lieen 
able to aave After three or four trips down, and 
with the rescuers’ rage at the bottom the enginsar 
received a bell to hoist away He had started tbe 
eago upward when he received a signal to stop, then 
to lower, then to boiet, then to stop and lower 
Finally there came a elgnai to stop The engineer 
welted in vain tor anothor bell, and after about flftoen 
mlnnto* ho was forced by Uireats to raise tbe cage 
When It reached the eurface. It waa red hot and the 
men In It were all dead. The algea] arrangansent 
deeeiibed waa directly naponelble for the looe of 
theee lives When the men In the cage were ready 
to be hoisted, one «rf their nnmber had reeebad to the 
pump and gtvdh the necessary atgogl Tbe Cat* hat 
then started Upwakd, and bad proceeded only a lew 
feet when anoUter miner running toward the abaft, 
saw It and reoehtag tbe slgaal on thh landlag.hronght 
It back. After he had been taken do board and the 
cage again atorted upward a secoi^ Into atrlval re- 
peated the perfnraance By thia tUhe the Are had 
overtaken them, and readered furrier signalliig bm.. 
posalUe The cage obould have Ifttm kept movWg, 
hot the engineer wae bound by died n)>** end. iboPo 


iwt tma ky, et- fchmilAg ' 
. rTita mj ^ 

aftoOiir the Aohiea:' 
faBa. bhuiU. andduki <Mi 
waa brekta. and the Are foi94 to Vd^dnly 
At tola time It would ifrehahty hakdbaeu t aii iW e to 
Uve eutoTed the mine, full of amoke dalf.^ fjtto 
eammanee of oxygen helmeta. 1)uee dtofn. It TdUd 
have been a simple taek to have quenched tM Bre with 
a good etream of water Inetead, the Dm Waa toeHto- 
ly etarted, with the Idea of oleartag tht mine ef mddke 
and gaa. Common eeuse could hata foreaea h hnt due 
reeulL The mine waa quickly In flamae agahw and 
tht hope of saving aay of tbs men whO might stUl 
be Bltve waa given np 

On Thursday envaral descants wera made by way of 
the ventllaUng shaft, but the mine remaland prso- 
tically sealed until Friday whq tbe Ant bodfee were 
taken out Oasce or "black damp” lAercd few 
staclea On Salurday. one week after the aoeldent, the 
miners who had walled themselves np to eeme ef 
ihs galleriee of the second vein were takan out -<wry 
little tbe worm tor their long eonflttsmeat, a Uvtog 
rebuke to the experts of the State Mining CnmmU- 
slon, and of the tocbnologla branch of the U.' B- 
Geological Survey, who bod declared poolUvaly tnm 
the Aral that there were no live men to the mine, and 
that B day or two more or lem made IHUe dif- 
ference 

As s result of the Oharry diaastsr, ths anhleot ef 
Mleguards for mines Will receive a great dial of kt 
tontloB It seemt many ImprovomanU In genatid min- 
ing prartice can bo mads If ths Isssona Unght at 
Cherry ars well learned. 

We would make the aaggeettem that seven! of tbe 
sorkad-out chsmbera tn each lovd of a coal mtaa he 


fltted np with suppllee. food, and water, to Mat aome 
length of thne, that airtight doors of steel be prm 
vtded, and that pipes from the sir oomprimnrB bn 
the surface ba led to these Toome by way of tbe 
Bhafta A small amount of air under a lUW poanda 
pressure would servo to keep men sUve for days and 
weeks. Ths expsuss of such sn arrangament would 
he HUIe 


msR an OMM^ovimT viTniu aimab 

since tho daring high flights of Orville Wright at 
Potadaui and of Count de Ldmbart above the BlRel 
Tower ol Paris (which was also made with a Wright 
biplane), the other foreign avlatora have been stiivtog 
to outdo these feels of high and araas<w»ntry flying. 
At the aviation meetings to England recently, army 
oflicera made determlnatlona with Ibely theodolttea of 
tbe height reached, this being the flret occashm when 
the aUltnde of on aeroplane has been oflirlally oh- 
nerved In this way Tbe greatmt height resehed there 
was 730 feet, attained by Faulhan on hla Faman M- 
plane, but this pvord was considerably bealon by tho 
same aviator at Moiirmelon, Franoe, on the lAtb and 
20th ultimo. On tbe flret of these two days, II Paul- 
ban, In a 10-mlnute flight In a wind said to be of 20 
niUaa an honr velocity, rose to a height of 8M ueten 
(1,210 foot), while lAtbam, on hla blrdllks ’■Antoln 
oUe" monoplans rearhed 110 metera (1410 frot), thus 
making a new height record for a aingle-surtace aero- 
plane Not to be outdone by his rival however, Pa* * 
han the next day made a new ofliclal record of £>) 
nietere (1,640 f«et), thus duplicating the height reached 
UDoffletally by Orville Wright at iNtladam Basides 
ihls, he made a SS-mlnuts Alglit from MounneUm to 
Chalobs and bach, a dlstanca of about 87 mUso, to M 
minuteo, or at an averaga speed of 40 mllas an hour 
III tbto flight be aUalned a height of nearly 1 000 fast, 
and at tu termlnatten gilded to earth with- hla motor 
stepped from a balght of atwnt 700 fast. This method 
of descent, which Is that asmdly followed by Panlban, 
te far leas dangerous than waa that oiployad by Orvllln 
Wright at Fotedam, when ha descended at a tcrrlflc 
epaed In onedhlrd the time It took him to ascend, aqd 
with bis motor throUlsd only slightly, owfng to his in- 
sblUty to thratUa It down comptst^ Ha did not Stop 
the BMitor, owing to hla fear of altobtlng upon wasaew 
or ohlldren ^who war* Itabla to rna oat and let the 
aeroplane fly ever them) In sane Us maohtoe was net 
completely under imntrol. 

t Although iMhnm has twt yet beaten PaulhsB'e rae- 
erd for height, ho osvertlkelear tt/Me a fmtfnff* 
croencobatry flight on November Urd trum OhMima to 
Berrn.Jn ardsk to attend a httsAai^ party. At tWvDp- 
potoled hotnf th* meuoplato nmenred IBto a gwHi Myd 
fat ths sky, elrelad twice arOuad (he field, said tnflhtod 
to traat of thwhaattog lodga;' Latham, gaa' U 
Jumped out U kb ato^tos. Afja^, fi 
ha totarned to Ohaleak la tho mimmdgUa. In 
tlon to Uieae two cross eenatfy fllfl^ta to ttototo aUi 
his flight arroSi Bsritn last JMfietolM. laiham^alfle 
holds the Eseqfd for flight la U WNmr »todi>'Wyhltoi^ 
of his daring- pskjtofmaitte at UUlciiiHi; < 

Oatobsr Mad» ifhsn ha Mr 
to 1614 miaates to a 
tog to tha refii#atiM a 
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it li(«qu- i»^«n»oriaMU« JB Udl*«or tlwMto of im*!! alee- 
>, iw' ^ i ri MtatMiaqa la eouBtrr plMaa. Ha taerlbaa a 

a tft <Ii* TOM AM wwM Mat oauMm ot a d7iiaino drlaaa bjr an oil 

JMMIt If M >4* M Vff r — ^ • M M>A a atoraca battarr, which la arransed to op- 

tttthhiHiaM r— » wha ***ta thlrtr Utfita ud alcbt aiactrle faaa. He nrtaa 

Wyt #f1^ n l|l wTiliHrwttnii inarkaa aieoMe oompanlaa to ioraotlgate tha anb- 

umit HWl iiiii mr» m- Ut> afaraat and (star- 


loot, aa than la a larga opaainc for aaoh laatallatlona 


a Ih AaartiH. vUh a total at 


f tha Banaaa Alpina 


tuinihaa at paaaaaMn aarrlad »■»« _ 

akd M Bdih maaoia la lUS^ orating t,4M hana-powar at it.OOO Tolta. The line Wttl 

r ba vrarUod with two loMoiatlTM and three motor 

^ 44. *“*• •** ®" weWilag 6S metrle toni The motor 

" • can Wiu no raqnmd to taka a load of MO tone up a 

TTirarV ir!ia^t.V^rrm^.O IiMiotl-MPorowit.oralnadof iMtooanpalT 

MM fhat iMaa waia ogantad, at whlah w «.n— ^ h^ur 

nM ttaw at tha ilvtaloa tnrnlaalaL aa o™*® wnn » uun » ouur 

Sllil Ttkf: tf* I r* ~ « *Haa la Jl wofy coovaiilent davloa for cleaning Inoandaacant 

putoathaniaAat. It conalata of a pole prorided with 

iJSii a pair of mbbaroonrad jawa. which mar be cloeed 

!!u ^1****?* twrf aU^ yhlah 9^ onto the lamp br puBlng a cord The lamp globe may 

I******?^ ** ”* than ba miaorawed from lU aookat. Tha Jawa nmaln 

«»«•*• »«tn * •■““d cord haa bean pnilad In caaca 
y ^iy***.*? " “ • ■wBber Of plaoaa ^ rartlcallr downward 

thO'ilinitad w aaaft waw daTloe la applied to a pole, whiel la Jointed ae that 

Vhp^fMdl 'Whr OMa hha meaatlr aeaalnd an anto- q,, mi^ Im incllnad to lit otct tha lamp 
a^ ^ ^ 0«*»- »«k. la to b. Illuminated with 

la A water moBblaa. it bga a oaad of « electric luipa in place of the too gaaollne Umpa 

BQW In nae. Three raaaona have been alven for ihla 
ad u aotnataa nr ohaaga. In the Brat place, tbe park U Inaufflctentlr 
lUomlnated at preaent, aaeondly, tbe uaa of gaaollna 
. , 0***C A a a enl atlea. ^ naultad la tha deatruotion of iraan around each 

Ma Sajhwt IL miaaa, Mat ea gtpa a r in tha Halted jmgp 4|g« y, dripping or leakage, and fleanr, the 
•tatad CMoleglOal Aarrar, plaoM tha aaaaal damaga lampllghtan Imra worn pathi acroa* the turf from one 
ahd wane hr amaka la tha Haltad Stataa at IBOO/MO,- lunp to another Tha nae of alactrlcltr will not re- 

Ohh ta-tba Mfga emtt atOM-or abavt H to each maa, nnalghtly overhead wine, aa the elrcnlta will bo 

MmMB. pad child at tha papnlatloa. contained In armored emblce placed iindetgrannd 

A ganMae aar ia hata# givaa a trial on tha road I ntr e d aotlon of tuncitcn lampa la doing much 

ItadW to tha aatata of tha laU Hr Harrlmaa at to advance the uae of electricity on tarme. It to poe- 

Atden. The esportaaent to oonaldored aa Important gjbi, tor the inrmar with a email plant, driven cither 

PBA and It to thonght nsnlto will preve that the gaeo- j,, gaaeline engine or iv demmtna a >mall atream 

Hawhropdlad Mtf can ha iiaad aa aaaaomlaally aa oaa to obtain anfflctont current to light bto houaa and bam 
propMla^ by Btaam oa Mnt branohaa. trUh thto economlcar type of incnndeacent lamp Tbe 

halt TO begun In Ptttabnrg on November Idtb by naa of atootrletty on tbe firm, by the way to growing 

the Itrnpp ftaMaaBnCaetnrIng Intareau agatnat an and, aa pointed out by tba SdoLtrloal World, farmara 

Aaantean ataalfnanaiaotnTlng eoneam for IntHage- will la thna coma to aontldcr electricity a neoaiailty 

meat ft oartaln pataat rtfbta taveivlng the manatee- Then it will be found produble to eetahltoh central 

tara of anaor Plata Tha taattmony ralattva to the pat- generating autlana tor terming dlatrlrta to Uke tha 
Wita OMH by tba daftaidant oodnoara waa glvna babtad place of tha amall Indirldma plant* now being Inetalled 
etoiad dooia. ■apaiimanta bava bean mode in Bwttiertond abow 

The Ant boaU bnflt aroMlf far the l.lKKMon batga tng that tba talgbar altltudea provide azaepUeeally fav 
aaaU arrirad In New Torkua abort Umo ago. Thar eraUe locaUoaa tor wtretoaa telogimph recelvlDg aia 

qaaalA of a ataam-powor boat and five bargee. They tkma Heaaagaa coming from polnta wltbln a radiua of 

bronght down on tbair Brat trip a cargo of BS.BOO tmah- two tbonaand mflea bava readily bean picked up In the 

eto at oata At praaakit tbara are only 1,000 oaaal boata Alpa. Thto to probably dne to the toot that there are 

«1 an |la« la New Tnk State, and of Uum only 400 few Intervening objecta between tbeae elevations and 

wa of tha Brat olaaa, avoa thaae on rapidly wearing the Bending atatlona which would be apt to Interfere 

oait with the HerUlaa i^avaa. It has elwaya been dUBcult 

a oa a manganiaii fo aead memegea acroae tba Alpa, or even from 
Ea wlthatood Bttaen of Swltrortond to another over the high aUltudee for 
) that the mountalne abeorb much of the 

dftha oTOgy 

oMr layer of tho door. It waa fonnd that the Inoar Aetloa boa not yet been taken by tbe Chicago City 
PRtodiha door, beWevar, woabat lUtle anmad. Ua- ConnoU onthaqueetloatrfeBfOTclagtheeleGtrtflcaUonot 

la* gpDU Bipra aAotlra waMd oaa ba tried for open, chlewi'a raflnad tenninato. Tha amployeea of tba rail 

, h^ aaliaaf thia typa, thoy may bwcaaoldatad lor tha nmd arc ratolog objeotlone to the propoaed erdinanoe. 

^ electriflcatlon would In 

a the danger to railroad men. particularly In the 
adgl^ a j toe tr to taraaeki aaw «tM la'tha ateri worta ri fNight yarda, otolming that It would be Impoeelble to 

Oa trotM. oC whMr thMr-flra aM on tha>itidaettoa owttch para wttboat baring men standing oo the car 

~ ~ ^ nob, ohd bare they would be liable to come In contact 

g trolly wtroa, while If the thIrd-raJI lye* 

led It would alwaya be a source of danger 

HUta^, SaiuMw, Wal^ even thongb protected (toe of their principal objec 

Tl4fa li 4 gtaaijr ajsA foarirnd jy to tawraMe tha tlona, however, to that they would ho in danger of loe- 

taOltoMtf at toahaaea, aama of thoaa Meady aoo- fng their poattfona. 

f^Hiftl^haWlWadOMchaie^totoataiu. Aeeotdlag to an artlde In Haipav's Weekly, (we 

' ■ y ttati^thmmgh tha Penn- oeafa worth of atoctrldty win mahe four enpa of cof 

A ‘pfm Hardiail. N. J., undw foe, or oook a ataok, or boll two quarts of water, or 

k Mfan> BWMO W«irV**r~ UlaaA, make a Wetah rarebit, or tqiento a 7 inch frying pan 

JMPat ta UM MmaB ott^, ma^t on tot twelve mbmtaa, or aa electric griddle for eight 

. n etoctrto broiler for els mInnUe, or run 

aeUavaateati ia g aewtag mookiae for three bonri. or an electric ftot- 

tonsig baea not baas Inm tor Bftgea mlantea, or a luminous radiator for 

Wl# TO OmaBh tha eight mlantoa, or a heallak pad for two hours, or a 

Hr^lntb^MilNNi «Mli TO Wad wrttk toot wamar far Bftaoa mlantoa, or a massage machine 

It ^ tn TtllnIiAWr tovaet t«s tern hotog, ar a eniHiig Iron once a day for two 

'^^1k'-‘^|tab'aaiA1fo|u1y |iABM 9AAA 'Mto, or a daOtiotto drOl for an hour and a half, or 
ijn'iiri Ba* n* alaatrie piano player for an hour, or vnleanlm a 
BinWM BMpthd ta pateh oa aa datagiobO* tiro, or keep a big glie pot 
" <aWaa a M llaa» JM for « hoar, or bmqd etoctrirally 160 bams or 

fo tka . Mae a pofotaw Mnfor five stortea a minute or 
. „ gn0TO.gf ,w*l*r 100 feri high, or ratoe ten 

I It foac hfolila laai than oaa rntnato. 


a teat wna rsoMtIy a 




SOItMCC. 

ktofTfotar 1 

PfoMlan. which it la pi 
ea tbe oacasloB of tba estofaratlon of tl 
vanoiy of tha proelamatfoa of Unltad Italy Tbekfog 
has approved the project to reprtoUaate tbe plaa of 
Michael Angelo, who adapted the anetant mine to the 
present eburah Inetead of building a new tocade os 
was originally Intended Thus the mins will remain 
unlODClied The aum of flOO 000 has hewn provided to 
meet the expanse of the necesaary work. 

The Sake of tbe Abnusl baa presented ibo "Stella 
I^iisre,’ the whaler which he purchased (or the ax 
pedltlon to Prans JoseTa Land to the Rlcreatorlo 
Navale dl Roma, on institution founded by the Naval 
League with tbe object of training young men bcib tor 
tbe merchant marine and the royal navy, Tbe ‘Stella 
Polare," which to at preaent at Spexla, soon will be 
brongfat np tbe nber to Rome and will b* anchored 
off tbe port of Rlpogrande, where It will be used tor 
trafolDR students of tha Rlcreatorlo 
A phjaiolaa who haa mode a careful study of the 
cBects of roller skating has shown tbst excessive In 
duJgence la this sport frequently results in Osl feit, 
defectlre development of tbe leg mnsclce, and Impair 
meat of the gait and carriage of the body Roller 
■katlng to especially Injurious to growing children, 
whose muscles, bonea, snd Joints sre still In proesss 
of development The muecles used in wnlklng, espe- 
ctolly thoee of the feet remsln Inactive In roller skat- 
ing, while other muscloe are overworked Hence the 
body becomes more or less deformed nspeclally tn the 
case of yonng girls who fall to acquire their normal 
grace and beauty of form 

The A meric an Knaeom of Natural History hat ac- 
quired about two-third* of a skeleton of a ceratepslan, 
a newly dtocovnred species of which the trioeiatops or 
dinosaur to a member The skeleton s elxs to shout ths 
same aa the triceratope, which It reoemblss generally 
The discovery of this remarksbls prehtotorle animal 
waa made by Bamnm Drown nt the museum staff who 
has Just returned with an expedition from Montana 
The Imramie formatlcn In which tha skeleton was 
found to estimated at k.OOO OOO years Thto speclew of 
dinosaur was an herb cater and walked on tour feel 
Its measurements It It to tbe same as a triceratops, 
should be about twenty three feet long and about seven 
' fret wide. 

Within tbe next few months radium will bo manu 
toctuyed In London Hitherto ths world haa had to 
depend upon rontincntal laboratories for Its radium 
Tbe new factory has been constructed according to tbe 
requirements of Sir William Ramsay, who has devised 
a method nf radium extraction which will. It Is claimed, 
enormously reduce the Umo now needed for the ellrol 
nation of the non rndlo-nctive elements of pitchblende 
The more elementary properties of radium In tho do- 
main of raedlrlne are becoming fairly well known and 
hopes are not yet abandoned that by Its Immediate 
means one st least of the great and tost-growlng curses 
of modern life mny ultimately be sireeted It Is, In 
the Brut Instance, for therapenth piiriKises that ths 
new Bngltoh msnufactory to now being built 

has made moving pictures of the flight 
with expoeurcs of 1/42 000 second. (Irani 
has made a kinematognphlL study of the action of 
weapons and proJeetUes employing for lllumlDatlon 
electrie sparks of a duration of one ten mllUonth of a 
second and obtaining pictures of 400 successive phsses 
of tbe operation of tbe flrlng mechanism of an auto- 
matic pistol although the entire operation occupied 
only about one-tenth of a second On the other hand, 
Kohler has made a series of Roentgen ray photograiihi 
of tbe movements of respiration tbe lime of exposure 
of each photograph being 16 serands, during which 
the breath was held The photographs, sfter suitable 
reduction, were Joined together In a continuous strip 
which when used in connection with a klnemalo- 
graphlo projecting apparatus, gave a moving picture of 
Uie respiratory process. 

About two years ago Rutherford discovered that 
charcoal made from rocoanuts poeseesee tbe property of 
absorbing at ordinary temperature and retaining for a 
long time the gaseous emanations of radium thorium, 
snd actinium Dr Sbober of Philadelphia has at- 
tempted to make practical use of this properly for 
medical purposes, ospectolly for the Internal aiipllrs 
tlon of radio-activity Attempts to use water as a vchl 
cle of the emanation had toiled, because water loses 
Its radioaetlvily very rapidly The experiments with 
coooannt charcoal have given vary satisfactory results, 
both qualitatively and quantitatively The rbarroal Is 
•Btlrsly nsutral and permuent, and can be adminis- 
tered intanally with perfect safety Tt can be made 
vary easily and cheaply, haa 100 or 800 times the radlo- 
BCttva absorptive eapaolty of water, and ratslns Its 
activity tor at least two weeks. Tbe admin Wration of 
the new preparation to very eonvenlent and affords the 
poaatblUty of producing. In equal or greater degren, all 
tba atbetk of radioactive apriag water 
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Ajr UXOTSICAI HomBOUi dlnlnc room. i)a» of UmM Inn ranporta tte iiMiiliaB* mnaplo, a *qnl tt ptiMd la th* alodMe ons, ii fe 

>T MCHDM WT.II. Urn which opwatM the elentor and the crenont. hnowa from M ICoa)fi expootaaBto that U ^ to- 

Thr iioHse whli h hM Jubi bpen fitted op In the heart thaped doora abore It On the fabte, bealde the boat QOln M mlnntoa to naat It Hr tadlaUOB Hu «|ao- 

of rariH by M t.for*p Knap, of Troyee, la tbe last and are four poab buttona When all the foeata an trie ooataet «l the ale* la, therefore, aet at thd flf- 

iiioht larfixt iiiuBirailim of modern comfort, and al acatod, the boat preaaea the white bntton, which cauaea an M, aod at thp moinaat when the dedred mm- 

iiioMKb n iioiiHchoid of this character la not wHhIn the a little drum to beat in the kitchen Immediately tbe ber of mtantea hare elaOaad. the onrrent la anto- 

r'uili of cicryonc Ita orlKlnallty well meriM deecrlp- doom of tbe elevator eheft open, the aoap tureen me- matloaUy oat off, and ah etectrlo bell adviaaa the 

tion cende to the table, and the doon cloee and conceal twentieth eantnrr chef that hla fowl U eookod to a 

After batlni; opened tbe door, by preMlna a bntton, tbe opening By preaelng a red bntton at the right torn, 

and itmlldcU to lh« telephone the objett of our vlalt, or left, the dlih la caoaed to travel aronnd the table Milk la antomatloally drawn Into tbe atew pan, 
«e nri' conducted to the dining room If a meal la In the oorreapondlng direction It le arrested at any aauceo and oaken need merriy to be ptaoed on or in 

belnt, Hirved, wo are eurprlacd to eee no waiter mov point by removing the finger from ihe button Other the range, and th^ onrrent does tbe rent The cook 

InK around Ihe room The eorvanta rumain In the dUbea are nerved In the name manner The function can go off and smoke a cigarette without rt* of bnm- 

kllcbon, and eond up every dlah al the proper mo- of the fourth button In to canne the dinh to rotate, In Ing hla aanoea or paatry Thla method of elootrle eook- 

ment In tbe dining room la a nwltchboard with eleo- order to aaalst the gueat In helping hlmaelt When Ing wonld not be very eapentive when the onrrent oaa 




trical measuring Inatrumentn ond the neceneary keys the coarse ban been tbua nerved, tbe dUb U brongbt be obtained from water power or from the whale pownr 

and coinniutators The function of each key la In back to the elevator by the operation of the bnttona, from a large motor 

scribed above It In order to diminish the chaoco of and the drum In tbe kitchen In canned to strike twice Tbe elootrle kltoben contnlna a rotating tahia, on 
error and a large blimlar comniulalnr allows tbe Immediately the elevator doors open, and the elevator which are placed macblnea for chopping meat, ehnm- 

BWltchboard lo bec cut off from the lllucnlnatlng circuit descends to the Utchim, whence U retums with the Ing cream, washing disbea, and other appaiatna, driven 

Various comblnatlouH of lights can bo used according next course, after tbe plstee have been changed by a small dynamo. Borne enrhma phenomena may ha 

to clrcunutanc os A large ornamental piece, and Let us now take a look at the clean and neatly fur- obnA-rod In thla eleotrle kltehon. For esampla, effgi 
dinkea of fruit adoru thec central part of the table, nlibed kitchen. Tbe electric range Is Incased In wood are "boiled" withont tbe nae of water, and. In COD- 

which la strewn with roscs In cthkh liny electric bulbs and marble, so that It reaembles a buffet. Attsobed trast to wbat ocean In cooking with wood, eoal, 

are ctoneealed This (c nincl portion In surrounded by to It an a switchboard, an electric clock s rheoetat by gaa, a fowl beglna to cook at the Wtar, and tha ghin 

an ovnl groove) which loads to the two sllvsr^lated which the strength of the current and the heating la not brownsd ontll the cooking la flnlolied IL Knap 

doon which cover the entianco to Ihe electric elevator effect are varied, and an ammeter which measures aaserta that this method ot oooklng does not dry pat 

Tho arm dovoted to the piste-i and other utenaUa of the current employed in cooking each dlah. The range the meat, and gives It a portlonlarly agneohla 4atl0^ 

the gneats la bounded by low parapets of glass and conUlns four nqmrate eieotric beaten of pollahod Near the kHohmi Is a laundry with alactrio 

■liver Below tbe table notbing appears except two alumlnlnm, which oaa bo operated singly or nlmnlta- machlim, olectrlo drylnff atovea, alaetrle Mnf nkd 

nickel plated bara which serve to guide the etovator, neonaly By inMas of tho olectrie do*, otht dlah IroDliig machlata, ete. 

which Is placed In the basemont directly under the can be cooked to predaely the proper degree. If, tor la the bodroom wo Had otiMr noraf tl oa. kah 
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Scfootific AnMricAn 


able rednctlon. 
Home Irregular 
dMlgn, made 
of epots, Ilnpa, 



taela lena. are aometlmaa 
uaed br pbotogtaphera 
who aim at the production 
of artlatlc effaota. The 
broadtta of Interpretation 
obeerred In ploturea made 
with thoae defectlre lenaea 
la a reanlt of the lupprea- 
■lon of email detnUg, Tbg 
Impreailon left by the 
masaea of light and ahade 
la that which la Mt be- 
foie crayon work or oil 
painting, or before the 
landacape ItaeU when we 
enjoy It, that la, when we 
are not paying particular 
attention to aome minute 
part of it. 

Bach artlatlc affeota may 
be eaally obtained with 

any objeoUTe, through the flaae Undneape aa akore nude to repreaeat the eopy of aa oO pahiHag. 

uae of two implementa, 

made once for all by tha photographer hlmaelf, Imple- over rough paper The screen may bo me 
meats for which the names of "crayon acreen" and Ing with the camera and without roducti 


frame Printing la made 
flmt with the negative of 
the landM«pe or portrait 
with the iHTlphpral frame 
mask laid on the stnsl 
tlsid paper the holder be- 
ing placid about normally 
to the rays of the full 
sunlight without ground 
glass but with a glaiu 
plate lnli>rpoeod b<4wc>oii 
) and puiwr The distann. t 
ho small ditallH, Ic-nvlng nn 
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III! imi'ir and tnma maak until the ehnna cCeet la 
I ii irl> H4 ru on ihn print. Laat, the neutral mask la 
uli^iliiiieO for (he rranio luaak, and a third printing 
kIm 1 I hi' rrnine The oil palntlnc eSeot la the raault 
nr I he ronlrant butwnen the small datalla ot the canvac 
unij (he seemingly broad tochalqw of the picture 


Hair llydraalle ream' Is Baperted. 

1 In giivemmniii of Denmark proposes to carry oat 
M 111 ' (he aid of Its englneen the following plmi Upon 
'III soulhcrii shore of the 8und la fonnd the old city 
of Ifeisinaborg not tar from which the I^gu rashes 
down from an elevated plateau over a atietob of aboat 
10 kllomrisrs. A fall of 100 metera la aKoatod not 
more than 2 ktlomcton from the monUi of the lagn 
It la at this point and tor the pnrpoee ot ualag this 
Important natural motive te^c^ that It baa been dc- 
Llded to oatabllah a hydro-eloctrle plant, tiauimtttlng 
11s current to Helslngborg (llrat relay) The aubinar 
rlne cables I ravening the Bund permit the distribution 
of the electric energy produced In Sweden over the 
ti rritory of Denmark. The Island of Beland, In whli h 
Is found the Danish lapltal, will be the Oral to beneflt 
b> this Installation, whUh wilt be very easily carried 
out, for between Ifelslngborg (Bwoden) and HelslngOr 
(Denmark) the arm of the eoa Is very narrow, not 
more than 6 klloroeten wide, doe to this circumatanen 
the work necessary for the establishment of tho sub- 
marine cables does not present any insurmounlsbio 
dlfflcultlea.— La Nature 


Sidst^ 


Kmntvondiiut, 



To Um Bdltor of the Senumno Astnoan 
1 have read with ooasldsrable htUrhot the 


In the cohunDS ot the floiaanno AwcaicAfr relating to 
the hreahing of main aprings In watobea. Whlla tha 
writer haa had no direct ezperiencr along this Una. 
the opintoni given, while varying in detail and eai* 
bodying many outalde tnUnencee, loem to ms to point 
to a common source, vis., the quality ot material need 
In making the springs 

Tha opinion Is constantly gaining gronnd among 
steel makers and steel ttsem that the alloys and metal- 
lie compounds of iron are vastly more sensitive dban 
those ot eny other metal, and that the eompocitton and 
treatment of these lubstancee constitute the tonadm 
tion for their snbeequent aucceaa or fSUnre The nse 
to which the steel Is to be applied ihonld be known 
before the steel Is mMe. and Its eompcalUon se well 
as the proceaa of Its manufacture should be such u to 
produco the desired results rrom practical results 
already attained, the writer is of the opinion that If 
theee springs were made of a hlgh-claas orndhlo vana- 
dium steel, snd then subjected to a proper treatment, 
the trouble from breakage would he redoced to a 
minimum. 

It wonld require too innoh of your valuable spaes 
to give reasons for this opinion, bnt I belJave that a 
practical teat ot the material would lead to valuable 
rcanita Blwood Harmca. 




ptpmi iptag 41 ^ ka 4 ... . 
g.atnidg nmrVig f-r- 

vommee of au- owl* hk I 

win he ohkiletad an ak|f|Hdte 
rooma, to wlibA 0^ akswet bMM. KkMM 
wrttar, 'TiWiva iht wan* thMfc eadagb to 
worat of tha arilka^ axploqlona," - 

SandyrlfmMitaa idea mr «evlo* wmBA lit 

asema t* ib* wtttm it magt. tha two «r thrae haMnA 
doHata that tha aqqlp^eat of each rpoaqf aUgU ooai 
woald aeaima aaaall aapanat to tha nliw «va*r1t»a 
had tmaglaatkm onoa^ to pUoe hhaaall in iha plaed 
of tha ewaar of tha mine at Cherry ffhat «WlA thn 
owner of tha (3wn7 mine glvA if it werainhia pnwa^ 
to instantly orsata enongh sndi rooms as woaM «it» 
rtfuge to U» tkree huadred man bslpw, and ha 
to ten that tranUo lahhla ot wlvh* and mothalqt i^ 
owing to Ua foresight, homanltr, and mskMf. thab' 
rntm were saMy oared fbr twlow, and woald h* ^ 
and they oonld oommaalcate with tbaau natil tha Me 
cnera could raltaae thamt Under sadh w m dt t le nt 
thm would be no need to aaorUkM the Uree <a thqge 
biave feilowa who deliheraUly gnva their Uvea hy iM 
Bon ot thalr very eagemeaa to hdp their Mlovra. 


jjr lAUT xAxnt mm. 

To the Bdltor ot the Scjaanrio AjfnBcaii'^ 

The teUowing from an old New York Amaricnn may 
be of intereot, capedally at tUa tlma ot looking np 


thlnMo WIM Mk. 

M Francis Msrre writing In Cosmos, gives tome 
Inlercstlng iiarllculam concerning the wild allk Indus- 
try of China A ivrtain quantity of this silk, known 
under the nnmc “water eel, is annually Imported into 
France to be worked up In the faclorlea of l-iyons and 
Avignon, hot the greater part of It finds Its way to 
America, where II la made Into a stuff called “radjah ‘ 
Of late years, however, a conslderahlo amount has been 
employed In the manitfactnre of balloons a purpose 
for which It is iMHullarly fitted by Its strength snd 
toughness 

The silk Is obtained from a very common Chinese 
variety ot the oak silkworm ( Anthereu ptrnvO The 
larva feeds on the leaves of the Cudrania (riloho, a 
dwarf oak which grows plentifully on the hills of IIo- 
Nan, Sdchwan and Kwolchou. A warm, moist ell 
roste prevails almost all tho year ruuad In this motih 
tatnoua district. 

The cocoons of ths oak allkworm are treated quite 
differently from thoeo of the domestic silkworm which 
Is fed on mulberry leaves. They are hung In long 
festoons sheltered from the sun generally In buffalo 
■beds. In order that they may he kept at a oonstant 
warm temperature They remain thus until the Feast 
of Spring (at the ead of January or the beginning of 
kebmary), when they are removed and hung up In a 
large room, of whlrh all the doors snd windows are 
carefully stopped A hols Is made In the middle of 
the roof to allow the escape of the smoke from a stovo 
which Is placed In tho middle of tho room The stove 
Is kept sti-sdUy bumlng for twenty days, at the ead 
of this period the moths emerge from the oocoomi and 
pairing linmedlatily begins, the mslel and females 
are then separated the latter being placed In pnlm- 
baf baakuti, where they lay thalr eggs. This opera 
Hon lakio about five days. Uach female lajs on an 
a\craKH some sixty eggs, whlrh are about ten times 
tlio sixb of a mulberry silkworm s egg After anollier 
Interval of from fifteen to twenty days, spent In tho 
room which tins been closed and heated as bufors, the 
woriiis are hatched and are then taken In tho baskets 
to the plai'es where thetr food grows The baskets are 
nut down under tlie dwsrf oaks, the Oexlble young 
twigs of whlrh tro arranged by the natives so ss to 
make It tasy for the worms to climb np to the leaves. 

The worm feeds for two months, and then begins 
(0 make Its cotoon, an operalton which takes a week. 
The cocoons an lollected toward the close of Hay, 
I e , from three and a half to four months attsr the 
removal from the warm ibamber 

Tho silk Is wound and spun in two ways. In the 
first, whbh Is used to prodnee a coarso matorlal the 
thread Is spun from Iwi nty cocoons Bilk of this kind 
la msnnfsctnred altnost entirely at Bfichwaii In the 
aecund the thread Is Hjiun from eight cotoons and 
silk of this kind whhh Is made for the most part at 
Kwekhou, is in greatir demand for export purposes 

A pound of cocoons produces, ns a rule, 240 grammei 
of line allk The average price varies from year to 
year In 1M7 it was 1C frnnea the kilogramme. In 
1908, 216 fmnea. 


Denatured alcohol costs mors than gasoline and the 
quantity of denatured alcohol ennaumed by an aloohol 
angina as ordinarily constructed and operated la In 
iipersi relativoly greater than the qunnUty of gnao- 
llna consumed by a gsaoltne engine ot the same type 
It atMms reasonable to expect a greater gmernl Im- 
INomnaBt in alcolMii englnos tiutn In gasoline englntA 


HOW Don ur vn nr ran runt 

To the Bdltor of tho BcimTinc AiscaiOAii 

lit about ninety per cent ot nil pine trees In thin 
smtion, ths fiber of the sap wood mns In a spiral 
around the tree contrary to the motion ot tho hands of 
a clock, 1 e., from left to right In aacandlng the tree 
This tat t Is easily uhservaMe In trees that have died, 
and from which the hark haa fallen Cyclonea In tbs 
northern hemUpberu revolve contrary to ilorkhnnd 
motion Probably the cause la the same in both cases, 
liquid sap moving Ilko cyriooiw It would therefore be 
Interesting to learn whether this fact in regard to 
pines Is universal throughout ths northern hemi- 
sphere, snd In order to determine the fact ot Identity 
of causo with the cause of slrollsr direction of revoln- 
tlon of cyclones It would merely be neceaenry to estab- 
lish the fact that the fiber ot pines in the sonthera 
tiemlaphere ascends in spirals that aooord In dhroc- 
tlon with the motions ot clock hands. Dyclones In the 
southern homlaphere, as It well known, revolve In tha 
oppoelto dImHion from that ot cyclonea In the north- 
ern hemisphere 

Can Bome of your readers laveatlgata along tbeaa 
lines, snd report resnltsT Does a top spinning In a 
vacuum weigh less than when It is art splnnlngT In 
other words, dooa the rotation of an object leasen Its 
weight? T C. 

Buroter, B C 


UneVAHOIffQ HIHI*. 

To tho Bdltor of the BcirsTiKn AursiCAW 
I The recent mine horror In Cherry, 111,, being n sick 
enlog repetition of this sample of maa'a ctruel neglect 
or Indifference, emboldens the writer to trouble you 
with an Indication, perhaps, ot his ignorance merely, 
but whkh seems to him an Idea that must have some 
value He Is not a trained mechanic but living In n 
mining district and reading of the many coal mine 
accidents ha has not been able to forego nil specula- 
tion on the subjeri. 

It would seem that the energy ot the entire body of 
mlidog engineers has been given to the probluuis ot 
preventing mine exploatons and other accidents which 
damage mlnns and Incidentally ccat mlnen tholr lives 
I do not recall any efforia ot theirs to devise means to 
safeguard the lives of the mlnen who are entrapped 
every time an accident happens. A year or two ago 
some minors were Imprisoned In a mine, and were 
saved by nccldentally finding an old gas or water pipe, 
through which they communicated with their friends 
and through which thalr triendn lowered food and 
drink to them. This fortunate rsecne has snggestod 
that for a comparatively small cost a mine room here 
and there (so iltnated with reepcct to slat and num- 
ber and location of them ns wonld ordinarily give roN 
iige to all woikere wHo were net killed ntrlifht by 
the arrident) could be so equipped as to give refuge 
to ns many an might he necesaarjr, and harbor them 
until the mine peasagee eonid be opened Why eonid 
not snob rooms be provided with two-inch pipes. B(Kh 
as the ordinary bored welt has, or the mnallar hdle of 
the diamond drill if the depth or qnmUty ot the rook 
niado K aeciMary? Through tbase tnbee nfr eeuld be 
forced do(ra and the foul plr tercod out, and food and 
drink paaaed down to th« priaoneru. Buph roovneeald 
be auppHod with invtoet and alrUgbt dpdqb «nd 
each door conM kafve a wicket tbrough wkkb a Islided 
and cbeklng iltrag«l«r eould he quiddy edaUHed. H 
sueb a plan would wteB, nuuly the aost 


“In the year ISlt. while csperlraenUng for the IBI- 
provement ot the eUam engine my attenttoa waa 
arrested by lbs great teas td hsat undsr ths dreuA- 
stances In which steam ta geaemlly prodiMed, and the 
Idea of my present ganernter saagmaed Keelt to my 
mind at that tlmei and in March, 18IS, made 

the first experiment in R. U Cawdroy's carriage dKV, 
Ithaca, N T 

‘I used a blackamlth’s hellown to snpply the fire 
with air, and conolnded that about eight 

timea as much steam was gmieratod at air fsresd into 
the fire. 

“The engine (which wna installed In a Liverpool 
packet) Is caUed a ‘donble steam engine,' having two 
steam cylindera of thirty five Inchea diameter, all feet 
stroke, two blowing cylindera of Just half the eapao- 
Ity, which ere worked by the engine, and the air is 
conducted Into a boiler whose outer eylindrical case la 
four feet In diameter and twelve fbet hkdi, the for- 
nace, or inner case, is three and a half feat In diam- 
eter and nine feet high. The toil le Introdneed Into 
it down the chimney, snd it la so ooastracted that not 
one partirJe ot heat can eacape, bnt most ahaolntely 
paia into the water, together with all the gases gen- 
erated by pombastion, and beornne aa strong an agsnt 
as the atssm Itself, passing thronffb the steam eylln- 
dera with it” 

The Inventor, F Bannst, of Ithaca, seems to have 
bad a great deal ot trouble with tar In his oyllader, 
as we wonld expect, bnt claimed to have ovsreems this 
difficulty Waitss C Bnantm. 

Holbrook, Haas. 


ed as s North Pols n 
des on the Pole One of them, by WaabUgttm PIntt, 
gives a very oonpleta history ot Polar axploratlM, 
and showe what terrible hardships havs basn eadurad 
in the past in a quest which has no othsr reward 
than that of glory Prof HesbersehmlU, oa tho other 
band, coniribntsa a strictly seisnUfle srtlds an M 
tronomicnl and gsopbysleal oondlticos at the Nprih 
Pole, Although eearo^ tea years have etepeed af 


wlrelaas telegraphy baa alraady baeoma an art Soma 
recent developmtate in thla art an reviewad bp B. 
Mkrcband. W a Huff eontrlbuteo an asoaUent a^ 

Beard the 'PUraeval' " le tha * 

Robert Budek, In which, ha d ... 

a trip In the tnmeue Oerman^ntUttaiT diiMMeA 
gioe Power from Solsr Heat” Im the anOeaUve tttia 
of an artlele which will ba read wtth much iatqnst A 
bop-pIckIng naohlne which will ha** * inkrhsd eOact 
OB tho bop iBdndtry if deeerihed abd lUostrated,^ |fi 
view of the TCtnn cf BaUeyte gogiah, whleb has Dow 
been found by the teteaaopa, abaae aeoount n( tite Hikait 
aHronomer with wboee name the esmet 1* iHioflklsd 
may psove ot tntareet to the genanl Taader. <. .A 
Ckwe ooatrlbutei soeh an artMa, The esmidN!^ qt 
tha artjsle oa uaehitts that maka eta ' 
tke last Bumawnrv, la pnWSbad. 
uRb bow seplogy ta betni ofRoAiM; 





• bkllQOB U a 
la d( th« rl«M 2^ 
. «( (fUnatniAUoiL » la ateat MO faet l«n« 

Uf » M aunpau r Oa aaob a^da. at Um laral 
tt tha a>l% aM palfa of aaiall hortaontal arbasla which 
vMO batmaB (aldlnc otfUwi aapported hr taU latUead 
ataal lowam Tha fiUietlM at thaaa wheala and oablea 
k to eotmtaraot tha tom of tha wind A whasl on 
tho wladwarff aUo la p r ai a id agalalt the Inner oable, 
M a Wheal or roller ea the leeward elde la preaeed 
Mhlnat tha outer eahte, and thna tha atreaa la equaUr 
dliMed hatwaan the windward and leeward towera. 
ted alao hotwaah the two aldea ol the balloon. 

' 6tfDtaUtfhehallooa;aadattaehaatolt.arethaeara, 
tedi of arhleh bceoatmodatea M peraona The oara and 
oonseetlng paaaadai ape made of ateeU wood, and can 
TBB, ted piWfMed With Wladowa. There la a amaU for- 
ward odmpaftmont tor the motor and the motorman. 
The larctr eottpaMmant la tnmialied with rorolTlna 
ohaln and folding tahlea, for the nae of peaaengero. 
prte toilet rooma are prorlded. Tha can are heated 
and lighted hr eleotrloltr. and are propelled hr aleetrlo 
fpotora capable of dareloplng a oeed of ahont IM 
mUea per bonr The motor ahaft la aatendad ootward, 
and each end carrlaa a drlrlng wheel which mna on a 


and the cahia la anothar drlrlng wheel monniad on a 
morabio axia, ao that It can be broudht to bear on the 
cable from beneath. Thna the oable la preaaed tightly 
between the eonoaTe rfana of the two whaeta. producing 
ampla friction for traction, and tho ear U propelled 
aa on an ordtainry aleetno railway Tho propnlalon 
eoUeo, which are gnlde eaUea aa well, are 
supported hy Uttleed towera, which are 
Bhorter and lighter than the main towera, 
with whtdi thay are eonneoted by tmaaea. 

Aa aleatrlo cable, anapended between the pro- 
pnlaiim cablee but nt« lower terel, fumUbea 
current te the motora by menna ef oonuct 
whaala hanaath tha can. The brakes ate ap- 
pUed, not to the wheels, hot to the propul- 
eUm oahlec. 

At present this norel raOway ezlata only 
<m papw la order to toet the practioabUtty 
of the scheme It la propoaed to conatract a 
abort experimental line from Harburg to the 
Bommlt of a neighboring hill, the FTauen 
berg, IJBO feet higher than the Marhuig ter- 
minna. The promoteie calculate that the 
oparating axpeaaes of a nllway of this kind 
would be ahont oae-fortleth thooe of an ordi 
nary railway, and that the diminution in tho 
oost of ligbtof-way would redooe the InlUal 
outlay to ahont VM,0<M per mile. According 
to the eatimatae ef the company, a llna from Berlin 
to Hamhnrg could he oonstructed for leoo than 94,000, 
000, and the >ngllah Channel could bo eroaued at a 
coat of tS.000,000, while the d.OOOenlle journey from 
Berlin to VUdlroatock, which now ooonplea oeventeen 
days, via tho Siberian railway, could be ocoompUahed 
in thm daya by tho Lepa aerial raUway We would 
venture to point ent thnt the limited number of paam 
gars which an atrahlp car could carry would mean a 
prohlbtthre tore. Count von Zoppelln, we believe. In- 
tends to ohane 91M tor n trip from SwltaerUad to 
Itomboig CO one of Mb aeronautic "tHia l ta nl aa.'* Ah 
thondh there may be cnrlons appUoants In plenty for 
alisblp teo or vatlena, It la not Ukeiy that rsllwaya win 
snfbr from Oonnt ZeHwUn'a competition. Thera are 
englaearlBg os well aa flnanclal eBjeottona to Lepa'a 
•Ocbaaaa. SBgpMln has found It dlfloalt to anchor bis 
Mishlps In Ugh winda. It la probable that storma will 
pJay bavoe with an enormoua gas bog held In pinna 
inoMy by r 
provl^ with mote o: 

Mngth, and H weMd i 
to to made far an alraUp tra^b Tto problem la hard 
Ijr tlkalyvto engage ■artena at t e aU ea, for It la not Ukeiy 


la adaolitte U targe vnta ec tanka tor the purpoea of 


ta adMlBl tite oaBaampftea ot ttmm tm t 
pargeto toctermbte U la ofUn, pdHtbla t 


Site k* 


te an ordlaary Injector 
At tils. terloB. the steam 

lit* *a*if iBMlteia ^ gateaat af 


WT M. ». t a n rm 

In ear wteera Oaiw ora two genera of moDiitea, vto, 
Xylotrya and teredo, end thm of emstacaana, Tla„ 
Umnorln. Chelua, and Bpbwroma, that attack and 
•OTloady damage Wnictum of wood la aalt water 
The Xylotiya and Teredo are very almnar to structure 
and acdon The former are by tor tha more numerous, 
and what ate eemmonly called Teredo ere, to the largo 
majority of cases, Xylotrya. and all references to the 
Xylotrya win to nndentood to refer to both genera. 

When drat coming to life the Xylotrra la very minute, 
being tha thlckneas of a hair and ahont one-twenllHth 
of an Inch long. When very young it atlacka the wood 
lu coantleea thooaaadi, and immediately begtoa to bore 
In atmeture It la comparatively simple. Ita body 
conalaU mainly of a tube beginning at the poaterlor 
end ot the body, running to the head, and then return 
Ing to the posterior onA At the bead end Is a anrlrer- 
llke foot or tongue Incleaed to two shell valviw which 
are provided with flue, hard, tooth-llks protnberancea 
It la with these valves that the boring la made. 
Through the longer end of tho tube water la taken In, 
passed through the body, through the return tube, and 
la elected through tho shorter end with the wood boi^ 
Inga and the excreta. It does not appear that the 
Xylotrya gathera any lustenance from the wood, its 
food Gonalatlng only of tho Intoaorla to the water 
Of the omstaaean borers the Llmaorla, or “wood 
10000," la the only one ot gmt Importanco It la 
about the sUe ol a grain ot rlco, and tunnels into the 
wood for both food and shelter The Uttle gallerieo 
excavated are about one-halt Inch long and extend to 
ward radially, side by aide. In countlaes numbers, eo 
that the wood partitions betweon them, which are very 
thin, are soon destroyed by wave action, thus exposing 
a fresh wood snrtoce to attack. 

A new method of destroying these borers baa bemi 
found The pllee to be treated are tncloeed by a can- 
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trstod the borer It ocoiaJatod the slbumea which cop- 
aUtatae part of the body aad which ahowa llaelt to 
white apota. The orlgtoal appearance of the Xylotrya 
whea alive la almost transparent and glaaay 



oueuB oy un AxuBir xailwat 

vas apron supported by flouts, and kept In an upright 
poeltlon to the water by weights at the lower enA 
Tbe Incloeed epace la ordtoarUy net more than 40 x 80 
feet square. The water to the toelosura undemeatb is 
decompoaed by means of an electric current, and chlo- 
rine, with small quantlttea of bromine and Iodine, are 
formed, rising tbrougb tbe water around tbe plloe Hr 
a mechanical contrivance the apron and eleilrlcsl ter 
be lowered to tho mud lovol end gTaduallr 
ralseA the gases being constantly generated In tho 
Inoloaure. Aa previously aeon, tho Xylotrya draws to 
water through one end of the tube always expceed, 
which passes through tho entire body It baa been 
proven tbat a mixture of one part of chlorine to one- 
half mllUoa parts of water Is sufflclent to destroy life 
In marine anlmala, so a very small quantity passing 
through this breathing tube rauses dealh. Aa the 
Llasnorto obtains a pert of Its food from tbe water, 
the nam e result la obtained with this typo of borer 
It la true tbat one application ot this method simply 
kills the berars existing to the pile and surrounding 
watora, aad does not provent further ravages from 
others, but tho process Is ao cheap that it can be 
applied aa oftea as neeeaaary, say every two or throe 
months, thus laaarlag Imig life to an unprotected pile. 

A public demonstration of this method of destroy- 
toe wood horera was raceatly made to the waters of 
mUott Bay, the Inventors using for the purpose of 
goBerattog the ohlortoa gas a currant of 100 amperes 
at about II volta. 

After the traatmeat the pUe was left to the bay for 
twenty tour boars, to order that sbenld there be any 
power of iwvtvgl it might manifeat Itaelf, then It was 
ent opea. aad all Xylotrya were fonnd to be dead 
Tho result wan acoompllihod prlndpelly by the corro- 
alve aetloB of the chlorine upon the exposed i*rte of 
the Xylotrya. that la, the sc^callod nail ” which to re- 
hete their feeding and breathing or- 
. - n apiMand that all exposed UUa to the pile 
' tnrhad wMtA whllo when the animal la 
IN a, dark gray Aa the cblorlpe peao- 


Tbe quebracho is a tree of South America (Argen 
line Republic), where it forms entire foroats, but 
nevertheless has been, until now, almost completely 
unknown. Its use Is now beginning to spread among 
taonertaB, and for two reasons First, its high oon- 
U>nt of tannin, which amounts to 18 to 20 per 100 
pounds weight of wood and bark, seiond, the discovery 
of rbemlcBl mctlinds of treating tbe extracts, which 
faLllltate the employment thereof It «bh a German 
tanner of Buenos Ayres who was tho first to And tbat 
txtracts of quobracho wood were ablo to tan hides, 
bnt the first sampln of the wood was tarried Into Ku 
rope by way of Havre In April, 1878 by Ibiboar who 
undertook the Indiislrlal manutaciiire of the extract. 
The employment of tbe extract dnvclo|>o<l dlflkultloa 
conaoquont upon the peculiar property of tbe tannin 
When one extracts the tannin from the hark, by belling 
water, the tolutloa depoelts on cooiing the Insoluble 
tannin, while there remain In solution soluble tannins 
and the glncoaldes. or non tannins These throe com- 
ponents operate during the tanning the soluble tan 
ntna combining with tbe fundamental subslanco ot tbe 
akin, the non-tannto fermenting and giving the adds, 
which are necessary for "plumping tha hides, and 
which facilitate the absorption of the tannin, the In 
soluble tannins flnslly penetrato uniformly Into the 
porea and render tbe hide Impt'rmeablc Tlie quo- 
braihn Is composed of 20 parts of soluble tannins In 
100 parts, and only 2 G of non tannins per IWi while It 
does not contain any glucnsides, It U tberofore not 
able to furnish cnmigh acid by fermentation Hut If 
one adds then-to acid liquors resulting from other ex 
traits, them Is produced a prodpliatlon of suluble ton 
nto. which renders the tanning process very 
diflicult 

Attempts hsve been made from the first to 
cllmlnatH tho Insoluble tannins by addition 
of lead acetate, alum, albumen etc and to 
thus obtain a clarlDod and decolorised ex 
tract, but these attempts bare not solved the 
problem. After that endeavurs were made 
to render tbe Insoluble tannins soluble two 
Italian ihcmlsts, Loptlt and TagllanI found 
that by a treatinint with alkaline hlsulpb- 
IIhh, the non soluble lumiujunds were able to 
remain In aolutlon end also In the acid 
lliiuors TbU process patented In all -^un 
tries, has made fcaelblu tho universal em- 
ployment of quebraihe In the Vnltad 
States Iberu was employed In 1601 not more 
than G,000 tons of oxtracle, In 1907 six 
years after the dlscotcry ot tbo bisulphite 
process, 60,000 tonn wen consumed. In 1BU9 
70,000 tons The extraction Is effected In 
sffa, on tbe Parana River Is found a plant 
prodnclng CD,000 tons per year — La Nature. 


There are being carried out at this time trials look 
tog toward tbo eelabllshmeDt ot direct telegraphic 
communication by wireless belwoon South Afrha and 
Bngland, this Is being done at Durban In NaiuL In 
oplte of lbs Immense distance. It Is hojted thst s satis- 
tsetory result will be obtained particularly since It Is 
known that tbe propagation of Herlslan waves occurs 
with much greater facility along the meridians of 
longitude than It does over the parallels ot latitude 
in undertaking the operadon of wireless telegraphy 
between America and Rurope a task was assailed 
which was really more diflicult Fortunately In thin 
latter case, tbe fogs of high lailtiidis furolshcil fnclll 
ties which may perbaiis nut bo found In the South 
African line. 

Blnco high lowers are very expensive to erect, It Is 
propoaed to eapplanl them at Durban by kites, which 
ivilJ carry to a height of 300 meters the extremities 
of tbe antennei and it haa already been estimated tbat 
the cost tor transmitting messages may be successfully 
plaeed at 1 28 francs per worA — Cosroon. 


Water Varnlnhcs —Sotutiona of resin In alkallen and 
water have been suggested as cheep varnlabcn but 
owing to their lack of durability they are used only 
for common painting Their preparation Is vnry slni 
pie dissolve the alkali (soda or potash) to the quan 
tlty of water decided on beat It to boiling ifdd the 
resin gradually to sraaU quantities stirring con 
tantly and clear by standing Floor varntsh with 
shellac SO parts vrater, 8 parts (ryntnllliscd sods 8 
parts shellac Floor varnish with sin Hoc and color 
20 parts water 2 parts crystalllxed hihIo 1 parts shcl 
lac. 4 parts noshed ocher Tho vhrnish Is prepared ns 
at flrst described, the ocher Is added after cooHtig 
and thoroughlr shaken up, and tbe whole ground In 
s pstot-grlndlng machine. 
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ROW TO 

Thi nektber U tlwaya with u Upoo lU condlUoD 
dipinda our pbraical comfort, our matarial wolfaro, 
oiir food oupplr, our outdoor amuMmenta our aporta, 
and to a certain eitent the proaecutkm of our bualneaa 
interprlaca norauafl man are ao Intlmatelr ao pro* 
foundlr affacird by envlmomeiit, the otudy of cllmato 
la rcrelvlng more and more attention from progreealvo 
govcrnnii nta 

Enrb day wean Ita appropriate dreas aiimmrr or 
It Ini. r and the obaervatlon of tbla dally Individuality 
of the weather 


Sefotitilio 

Thera aaava to hO mnob ttHiMnr hMtOhod by tto 
general publio to tho ohaoraattaB and rooordiag of tho 
weather Thta aappoaltlaB la orroaaoas. The weather 
Itaelf la aeldom eontplax. At a glrea hear oa any day, 
It la hot or cold, the atm ahinee or the ohy la oTor>' 
naat, It lalna or anowa. or there la no pmelpItnUon. 
the air la calm or breeaea Mow, or there la a hurri* 
enne. The weather being redaelbte to aueh atmpla 
terma, It followa that a eompretaenalTa record of oh- 
oervatloiM need not be nbotraaa to he vehMbIc. Nor 
iH tbe obcervatlon of the weather by coopemtlre ob- 
ourvera of the Weather Bnrean dllBoult to team or to 


inn^ilMbarbaa^lohati 


and Aram Ilia. HiMHiRr laBlfcr 
bat theha oma»r*»<lM arii > al1p T ‘>ahl »» . ' 

It to laqatood of eiH«eta«to# AaarNM-lhdt 
rood the thannouatera oaaa a day. at f P. I|. tlM 
teBpaiatara to read mi thartoohadtoaa eapMed to 
air Two themnpaten are a au ma arj to ob^M tbd ^ 
hlgbaat and loweat tempamtan, aaaaad. raqpMtlaeiy, ' 
the maztoanm and the mlatoiiua thanamnManr Vim 
minimum thormwno t or leftotata the towaot tompeiw 
tore for tte paat twenty tbar bom It to Rliad with 
ahi^ hhd 



many. Prance, Portugal and some otbera, more or Icaa 
effectively, maintain similar scrxlots so that, by cx- 
ehonfe of Information thi weather inndltloni that ob- 
tain ovar Vorth AmerUa North Allanllc Ocean, and 
Wwt Surepa an very thoiiiughly observed, and forc- 
oaata made with dUpateh and accuracy 

Tba art of predicting the most probable eoudltlon 
Of tbe weather for the ensuing twenty tour to forty 
eight boura dapenda oa the ofaeervatlons over a con 
dderahk arm. nad mi the experienced Judgment of 
tho toraNgtom to fiedtotlng rondlttona likely to toV 
l«W thoaa at the time of taking the ubeervattona 


Uhe The great extent of the territory ot wbleb It to 
neceeonry to have reporte, would render ImpocatWe any 
large corpe of obeervera It they all had to be paid. 
Fortunately, bundieda ot people are latereeted mwngh 
to volunteer their oerrieea to tbe government llito 
ennbiee the Weather Bursau to multiply tte obMprata 
at mtle mora ooot than that ot snpplylng tha Irnffm- 
meate and the atnUmwry, nil of which are toot to n> 
xpertonoed TolmtoerB, The c»mofalt«a 
I whole, atftongh aerviag wtthoat 
ntory compsaantlon, d^dar mitoh Intermt aad. gala 
In their work. Thrdaih Ito prisetpnl atattono, tl* 


ataaa to : 
totom tba 
to deolgnad to ngtoter tho hW^ 
oat-tmoporotaraef tbwghatadtof Owadtyiifear bhhiai It 
ly Woi wi|b m«ro^fr, oiidaB to a ain««^ 

Om tolM M^r tho to^ (PIC. n. OW BOW 

the balk ho ^ teatwatorh ttoi!r c 

|iarhtota',-toili, oio^ J 

prtooMd atotto 

gtoa wto tBo 4ttotaahbff 
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8ct«ntlflc Americafv 
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411 ilM tu»r ■»«•»•»•*•■«*« »»««• whWH hw* 
ikw jMtttBf* vltUi newt Twn the noet Inter- 
Mttw nn Iheee vkM fen now etnfeyiac the eeU-dl 
feettaw tfenattOB el the hoinfea nwdiine In theee 
ir e d Mh ow nnh to eonttoufeUr making enrprtoing die- 
eemtoa febeot klmaelf 

recitaw the awat engroatong Item In their eqnlp- 
la fegage fer nae la detenninlBg the manwglnea 
igeed In Btartlng rtogplng or dlreetlng lU coarse 
after MeaMag a signal It Is a oloek which records 
thenandtha of a second and an elaetrlc current can 
Start and step U within an ImpereepUble Intern Ser 
enl empUcated lastrvmsBts can be connected with 
U In sodt a manner that upon the Instant a sound Is 
amde a light la flashed or a color a letter or a word 


to esposed the eleetrlcal Impulse giving such a signal 
will start the reoerdlng hand 
The Bubleot with a Unger pressing a tdegnph key 
la taid that as soon as he hears sees or teeU the signal 
he must relaass hls finger from the key The signal 
ItaeU automatically closes the current and sterts the 
clock while the lifting of the finger from the k y 
breaks the current and stope the clock The number 
of thousandths at a second scored 1 y the clock mean 
while measures the time required by the mind In per 
celTing understanding and obeying the signal 
Thus this man-onglne gage will measure the time 
which you require to reo<^ixe or name a let er color 
or object to read a word or sentence to add sub- 
tiact multiply or divide to remember your own 
name your address the meaning of any word In any 
language Comparative tests thus far Indicate that 


the average mind obeys a sound signal In itB thou- 
sa ndth s and a light signal In ItO thousandths of a 
seeond and that the ear tl ereforc Is quicker than the 
eye also that the eye mq Ires about the same time 

0 read e word of five or elx le t re ee to read a single 
Ic ter that a person re uemb rs hls own na ns more 
Q lokly than that of h s b s ft d — ev n tl at of hla 
a Its that he rs ol c s he oun y In w Ich hie own 

1 y le located n ore | ro i y ban that In which 
1 aria la for instance A o d ng o Prof LIghtner 
W1 mer of he Unlversl y of P nnsy vaula men hear 
B e or fe I lignale morti qul k y han do women and 
Indiana tppear to be quicker In tbis respect han are 
wM ce 

Of all the man-engines working levers the arm la 
the moat Industrious The quickness of Its movements 
(Coufiaued OH pop i 0 
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,UB pndlotlM of th» Nton o( « perW 
odio eaoMt IbtoItm m namber of 
dUBenltlM wMoh uo not mat wUlt 
In atmllu enlonlntlana conoernliic 
Um pUnota. Cometa, eapoctalljr 
tboaa oC lone period, mora In Tory 
elonaatad otltpaea, and can be ob> 
laiTod onlj when relatlvelr near 


iptUB In «7 li dvtfIM, and tMt la 
rMorded hr the CUnaM vf^ Mflotent Mali to attbla 
U. Unglar maap paan am to ahow CroatlM obaam* 
tloaa alone that tba orWt at thla eoaaat, tn Ua rlalbla 
portion, waa praodoallp tba —— aa that of HaDv'a 





thep are too taint to be detected 
We bare therefore to determine 
the form and dhnenalona of the 
orbit from an ‘obaarved are" which map be onlp one- 
t< nth or oDo-twentletta of the whole 
A rery email error In the obaerred poalt Iona— which 
may naally occur, oapeolally for a comet which haa no 
aharply dollned nucleua — may thna lead to a much 
gi eater encertalnty In the oalrolated dlmonalona of tha 
orbit, and the reaulttne time of the next retnm. 

In much tbr aamc way a email rhanae In tha direo- 
tlon or ratu of (ho cometa motion, anch aa may be 
onuied by tho attraction of a planet near which It 
rotnea, may lead to conalderable chanpea In Ita peflod, 
and In the other elementa of ita orbit. Tboao ehancea, 
unllkfl the effect of obaer* 
vatlonal error, may be ae- 
on mtuly calculated, tbouib 
only by v« 


The retnm of A. IX (M waa Obaervad In China and 
Japan. In 807 at laaat two eoi^et* appeared, oao of 
which waa donbtlem the ohioct of onr atn^ The 
apparition In 5M la acaln deffnltelp tdanUflod, and tha 
Chineae obaerratlona of 461 ara by thenaelTM cOn^ 
olualre aa to the comet’a tdantltp. 

Brea hem the end la not reached. The ratnraa of 
A. D 373, 336, 318, 141, and 63, all appear to hare 
been ohaarred and ahM thoN tn a C. IS and a a 87 
A comet obaerred in China in 340 a C wan probably 
a atlll earllar retnm Beyond thla there are no aufl- 
cleatly deOolte obaerriAtoita, thooth a record of a 
comet aeon In a C. 467 may perbapa refer to a atUl 
earlier apparition 

Thla la an Impreaalre record, which may well give 
rlae to refloetlon — on tho Indofatlgable energy of thp 
enmputen, and not lean on tho remarkabla care of 
tha andant atapgaaart and of tho MTlbea who pro- 
eerved their recorda. But from tho etandpolnt of gen- 
a moat of an noteworthy that the 
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vup brWIt gintai bat |d*Mt4 H 

(h««,<8Mtat3^>i»I^ . 

•nw ftMM gro«p Of aUlo ^ M BOdttOMa t«V ' 
down, and twlaUfat rteSutlp In wiitpr^ W 
^mdldBUtm. Ahovahl&UiMtBWUohhdi^niO^ 
atam of tho «nt madiiltiidw>BW 3*4 

tho rtt44p boWgiu OB thoMi Qb# an«« hi* Mr 
down, 13 Iho loOMT DoMtnr BroofiM 4yioi« oh- *33 
tett ore tha twm atom Oaator «ad Battg*. 
atm la tto brtniaat Ohpallh. Aermw tlih.1l|KP Wi^ 
tnm thO laat la AldabofOn, tha hdgbtant «f ijhl MM , 
of Tgarit. 

Thla flao oonateDatloa, wWah fa ahown tn 63r tattti), 
la, like Pagaaua, aappoaad tp mnaaeat aUp m hnld 
and torodaga of tha Bnll. The atafa B3a4C on th* 
edge Id tha UUky Whp, maflt tbo Up of hfa horip. 
AMeharan U oaa of hfa apea, and tho WtU T-ohapod 
gronnof the >l3ad% «( «hidt tt fprait 4B0H* rmrim 
hla taco, whBa tha BMafw ara P hfa hoc*. 14ka oB 
tha anhoal-dgoraa In tho oodMoi tho oeo a< aaa t| oa pp 


When a coinot baa been 
obaerved n( two or more 
returua the Influence of ob- 
aervatlonal ermre la great 
ly dlmliilKlicd, and Ita 
future Imhavlnr, or Ita paat 
blatory, can be determined 
with a bigh degree of ao- 
curacy 

It la thna poulhle to ntl 
11m the ancient ehronh lea 
of aatronomlral evenu, 
which have been preaorvod 
In varlooa parte of Europe 
and alao In China and to 
ace ahether earlier rellm 
of the body undor loveatl 
gallon I an bo Identiflod 

It ia of courae tnanfll 
dent to And the mere 
atatement that a comet wav 
Been In a certain year, for 
them am many caaea on 
record when two cometa 
were vlelble within that 
Interval We need aptH-lfle 
Information from whli h 


At U • cM bot T 
AllOVtvWiik govP 
At Uf'AM am a. 


la the heavene at a known 
date can be Inferred If 
Ihli agreea with our calcu 
latlona. nr, at loaat doea 
not depart from them more 
I ban la maaonahle to at 
tribute to the errora of 
naked-eye obeervaltona and 
rough dearrlpllona, tba 
Identity of the eumet la 
aaanred 

Thla procedure ban been 
adopted by Mcaara Cowell 
and CrommeUn of the 
Orecnwich Obaervatory, 
whose work In noteworthy 
no leaa for tla practical 

Ingenuity, rn>m the atandpolnt of tho calculator, than 
for Ita Rignal aucccAR 

Working backward from the laat return In 1836, 
they found returne In 1753, 1883, 1607, 1631, 1466, and 
1878 already dt flnitely catabllahvd by the work of 
preeedlng natronomcm Thoee of the elxteanth and 
leventeenth centurlea were the boaia of Halley'i no^ 
able diBcovery of the periodicity of the comet, which 
cauaee It to bear hla name The next prevloue re- 
turn ebould have occurnd on October 38lh A. D 1801, 
only four daya later than the date deduced by Hind 
from the Chineae ohnerTatlona of a comet In that year 
Tho dlflemnce la quite within the errors of auch rongh 
eettmatea of poaitton It In noteworthy that the Bnro- 
pi«n ohecrvalloni (or at least tho exlatlng recorda) 
of the Mme comet am much leea acenmte than the 
rblneaa— a curlnua reveraal of tha preaent atala of 
Uiinga. Still working backward, tho retuma of the 
comet to the yeara 1146 1088 fa famona comet 
which appoamd Jnat befom tho Vormma Conqueat of 
Rnglaad) gad 333 can ba Identified to the chronlelaa 

At thepraeading perihelion paaaage In 318 tbom are 
ngoa retert w Haa to a eomot or eoneta, la addlUoa to 
3 brikht one wbicfa anpeared gome four moatha aarilar 
than HhlfayW could have dpne hut nothing fmOMoatlT 
piptP tor IdoaUfleatloo, Ob tho other band, tho 




be aooB only at the fad P 
tho moath, whoa ha aata 
aboat 6 46 P. fa. tar to Uh 
B oath P watt. 


out. Sha la at tha grapaP 
elongation (apparent dfa- 
tanee) from the aun oa tha 
Sad bat la tbaa far amrth 


alght uatU atter 8PM 
and la vary bright. 

Mara la to plaoaa, aad 
omea ta tto roaridlaa 
ahoM 7 P H to Uw told- 
dla ot tho moath. Ho la 
movtog aaatward aamag 
the atort, toward Satura. 


laat d^ P tho year, papa- 
tog about three dag r oea 
north P him. By this 


algbth aa bright M ha waa 
to Saptembar 
Jhptar fa Bomiag star 
to VBta, rtolag aUmt 1 
A. V. ta Uta tolddle p tha 

Satara la to Ptopaa, 
Baarfaaia, tnm whaa hd 
««a ba dfa U agafahad By 


comet haa been a 


least twoily four out of its laat twenty-ata ratnma, and 
probably at the other twa, where the recorda are In- 
complete. Wo have therefore very good reaaoa to aa- 
tldpate a flne alght next May whea the comet win be 
for a taw daya unnaually near ua. 

At the presant apparition, the twenty-lUth whfah 
has been certainly observp, the comM la atlU too 
taint to bo aeea without a lane teleacope, aad Wtt| 
mnain so untn early In tbs new year In apMo P Ua 
fahitneaa. Its spectrum haa been photographed P the 
T Ick Obeeiratory, ahowtog no traeo P bripht Itoao P 
banda, but ooly a fhint conUnuona apaetnua, aadi aa 
reflected aunllght would givo with tha tastTaiBaat eiflr 
plored 

The awtkoatog of tbo eoaBefa activity as It Mp- 
proachM tha auB had apparently aP yat hatfla. Hi 
bo P great toteraat 


Thera la no tfiaa ta tba year when w atafly pt tbo 
brightest ataia can ba aosB at once M P proiabt 
looWag flrat to tba woatward. we flad i»4fe la ^ 
coagtenatfea P tba Biat aeUliif 3i6t)6lMM‘ 34 l 
- - gp3a.bPaMariy rta4aaa(!f|^bi3aUev 


at at IfabL Uiaap I 

Naptnao is to Bemtol, a 
vlalbla (with a 


t opposttlca. nod ta 
tr) ■Mfd'P tba 


Tba moon fa to bar laat qaariar at 13, A. It, M tM 
4tb, new P hK fa, *i Hfa 1*% bUfar 
P 3 P, fa. -03 tta 33)^ 6 f P4 Iba IWt 

Sha fa aaaipat3i'4*tba,Pr4aad fartbastawMbfa 
tboTtb. Jft^haf «tMtfPptbalk;^3heMafa JOplUP 
on tba 3th. cm too lllb; tMnaa'pt Ufa t*lh 

veanw M 03.160, Ilaifl on the 43ilb.>^’Bfltam aft tbm 
flat, aad H3|taM|3a tba I7tb. 

At tba pnatat mw bum tharo fa a fatmfnBm 
p Ufa ana, whfato *faat,lt farytom3«a|y la.MifarSifa'' 
lPfa4fa4tbrb«tfa3itfaiaMfa**iatlitlJfaa33Plfa^ 
'Pt i apt c h oaitofanr atfaiitPBfb, 

■ ; i i - -.. -■ 

Tb3J|alMiirP4H^!(j4it>r- 
tbo 

^'bbtaoblM'Ihri 


fa Ifai taORaP bbt a49rt|r,.w 



^P||§ilTlES IN SCIENCE AND INVENTION. 


^ V, ^ .llaiiiiniit «# V4tBA. tlM Uwt MMvrr • frtood ot Hmt LMghvdtar, tli* otto- Mm of itor and nlcht In d 

; |||d|j |i4n> tn«>uk «n teMUar oobm tortk vlth bntod Ontdi dMlMr, tpoBt all kla tortnaa and ran wban tha aun to ibtaUns 1 

aefebfCnwM Mr tea«*Unc OTW vatar, wbleli 4atp>rlato4abtbrooaatraetlBcaiDadaloraaabniarin« noniifflant to Intended aa a 

^ ao^MvMltonl «ttmr M toUtMUng baonae boat. lUnatratiou ot tbto ramarkabto anbmarlna are craTtd on tobleta of etone 

gf ltd wmttf 'M- oMltr- ^tctnrad berairlth to a aboaa bmwlth. Tba boat waa poanotoo ahape and concenlng dlnMnaiooa of tt 


of day and nlcht in diltarant parta of tba < 
I tba aun to iblnlng on tba atona glabe. 
imant to Intended aa a leaaon In aatronomr 


aboan bmwlth. Tba boat waa ^ poapolaa abape and concanlnc dlnenelooa of the earth, etc 

waa daMcnad tn ba drlaan bp tonr men tnmtnc a fly — — . -.^«ai— 

wbaal Tba latter operated tan llba yalTea woiiclnc la MTe have not beard the laat of the “MaurAtanla'a" 
tba orlllOM nn- 




i 



A onnm tin m hbal nuoaiuB ciArt. 

nfr flnaar eraft oompriaad ot three lloata whlob aap- 
port a blcyola frama. Tha narlcator alta on tba U- 
crola oMt. opentlnc tba pedato In the naaal way, 
and tba bMer are geared to a eoraw propeller, which 
drlTM tba ornft forward. Tha front float aanrea h a 
mdder 4a progreaa to rather alow, a email tail to 
proTtdad, whlob to attaobad to tha forward float of 
the craft. 

m 101 nua 0* Tsi tnuxA* nnumos 

One of tba cniioua eontrlraneae gotten np for the 
Wellman alrnblp expedition to tba North Pole waa a 
drag that would retard backward drift whan tba air 
ehlp waa enMonterlng head wlnda too atrong to par 
mit ot anchoring It conalated of a long toatber tube, 


ated by tbe fly 
wheeto. The boat 
waa trimmed by 
meaito of weight! 
mored along tbe 
tramway ahown 
at each aide The Nodal tauflt early in ttoMoefi 

conning towor 

waa teleacoplr ao AX X&XL 

that when dlylng 

far below the aortBoe, where the pruMure of the water 
would ba too heavy on tko cIbm wlndowa the tower 
oonM ba ooltopaed. Unfortnnataly the name of tbto 
early tnventor baa been loot 

oolx-orasdTXD Bznoi rox kwnixuxg unixa. 

In one of the olty poet oAoee In Parto there Is an 
nppantua which automatically regtotem letters, and 
toanea a receipt for the aender of the lettor The ap- 
paratua la aimaced to recelvo tha French nickel or 25- 
eentlmo piece Advantage to taken of the tact that It 
to slightly magnetic, for In paoalng down tha coin chute 
It to (flillged to leap a gap and to prevented from drop- 
ping through by neana of a magnet A counterfeit 
of Iron cnnnot pans tha gap becauee It would be lifted 
np by tha magnet, while nan-magnetic colna would fall 


great eteeming powere aoil [h. rformaoi ee Toward the 
end of the year whin the iiaseenger HOaeon elarkene 
down, tbi Mauretania will go Into dry dix’k and be 
fltted with new propellira dislgned at Wollaend and 
■peelally Intended In uilllisu tht vessel h ri'Mrve of en 
glne power which has nut yet been called Into full 
play The propellers are similar to thoeo which have 
recently been flited to the Lusitania ’ and with such 
good results that the vessel Immediately broke (he 
record Tho Mauretania however soon respouded, 
and went one better eveu with her old propellera. 
With the new once when fltted It to nalumlly ex 
pected that she will do still better Indeed tbe build 
ere and engineers of tbe Mauretania’ anllt Ipate mak 
log her a 2a-knol ship at the least for her special 
advantages In design and engine power will Ui brought 
out to their full capatUy— Tho Mariner 




AX 101 VMM fOl AIlflBtn. 

armed with steel epan adapted to dig Into the lee, 
aa It trailed over the aurfoce Tha tube atao served 
aa a rMUrroIr for food It waa Ingenioualy flgured out 
Hint os the balloon gradually loat Ita lifting power 
baenuaa of tbe leakage of gao, tho drag would ateo be- 
came lighter becanaa of tha oonaumptlon ot food, and 
thue its dragging effect would always ho proporUonnl 
to tha weight of the airship. 

AX lAUT tm ox araxAiDn boat 

TlTheiMver a prominent invention la reduced to prue- 
Uce, Qio Inrantor flnda his claim to orlglnaitty called 
la flnontlon by Urn work of aome okaenrt Inventor Ur 
tng gaoontlinu ba^m. It doee really aaem oa If thera 
awn nothing nnw under the na. Jn the early part ot 


Ths appantm I 


COtX-OOXTXOUIX A»AlATUa rox XXOIBTXBIXO UTTUa. 


tbrougb The letter slot doee not open until after the 
eoltt to placed in the machine, and the receipt to not 
tosued nntit after the totter to placed In the machine 


The I 


■riAT XBUIKT FOX FIXUIIX 

1 frequiotly find It nec’essury to 
lielr fellow flrcnien to protect theui 


. In the form of a ticket to dated and Intense heat of tbe coullagratlon wbiih thiy 



stamped by turning the orank at tbe side of tbe ap- log Uorrowlm 
poratua Tba whole operaticB la performed In lees than vised a helmet 

five aoconda, and to calculated to do away with the conuerted to a 

Umg line of waiting m^licanta at the usual regtoterlng from the nossi 
wlndowa The npparmtue can atoo ba placed In bonks turn rasende sr 

or storea whera there la no danger of Ita being hIoIpd him to atiaik 

thue relieving the preeanre at ibu unendurable un 
— legular poat oflka 


ormed with a spray 
nail hnee line The 
In all directions e 
ind the body of the 1 


in OXXAT ITOXX BLOBS AT 
■WAfABX. 

A peculiar monument to 
■et up at Bwanage Dorset 
Opunty, Rngland It conatots 
of a ^obe lO foet In diameter 
and walgblog 40 tona On It 
tbe oontlnents and otieann 
are shown, the former In 
Mght relief Carved In the 
globe are tbe roeiidlana, pa^ 
ollela of latitude, ecliptic, and 
tropica Tba axis of the idobo 
to inclined to correspond with 
tbe Inclination ot the Mrth'a 
axis with respect to tbe acllp- 
tlo, but unfortanately the In- 
clination to not in tbe tight 
dlwotlon Were the sxIb ot 
the globe parnliel with tho 
V gala of the anyth, obawera 
‘vonid he able to gat a oorrwt 


mVAV rxdTiono XT A (TXAT sxuar. 


19^1 







4i6 


■T K^THimna tocin mith. 

Fmab Rlr at nlsht and plentj of It la Uit eiy tliat 
iM Eoluc up among thoae who an dotamlnod to aob- 
■liiii thn ‘Hlreat White PlagiM,” and with tlnao peraona 
U haa become more than a tad, a naMaaltj Thoae 
eho ha\e n-aolvod to abataln from ktaalng eron their 
III areHl and boat, are now either aeeklng aomo praclt- 
(b 1 method of alonplng out of doora, or planning aomo 
ill vtii whernby a good anpply of treah air may be ob- 
talmd In warm bedrooma Many peraona are build- 
ing erreened porrh bedrooma }aat outelde of the aleep- 
ing rooma, where tboy ran aleep In the patent aloop- 
Ing baga that leave only the head ezpoaed and that 
nime with pm Vela for holding the handa Thoae per- 
Bona dreaa and undreaa Indoors, and lump Into their 
Iwenty-dollar sleeping bag after adjusting a warm 
hood and muffler But though the muffler can he 
drawn over the head ao that only the eyes are ex 
posed, and though It la made of heavy wool and elaa- 
tie there la In this outdoor sleeping bag danger of 
ratohlng cold between the warm room and the outelde 
bed 

Bo tbnae froeh-air entbuelaata are casting nhont for 
aome method that ahall keep the body warm, the head 
Hpeaed to thtf fresh air, and the b«d adjusted In aneh 
a why that undressing and passing to the bed can be 
oondpoted In a warm room To IIII this need several 
devloea have been Invented, but they all tall under 
two bsada— one where lbs person aleepa with hla head 
Out of the window, and the other where the bed la 
rolled to the open window, and a tent employed to 
drop over the eleepor'a bed, 

llie coat of (he ordinary window bed la moderate 
Tt can easily be made by any earpenter, as It la ton- 
atmeled of an ordinary hospital bed with the legs ad 
Juated'^ghtenn Inebea from the end Those are just 
Inni^ ooejgh to ratae the bed so It nan go over the sill 
The head M the bed at night la thrust through the 
window, tlia sleeper creeps Into the bed wrlth bis 
head tmtalde the window and drawm an awning down 
over hla head, whleh protects him from Inclement 
weather and at the same Ilihe does not nxrlnde the 
air A wide atrip of felt la fastened to the lower sash 
of the window to keep the air out of the room In 
this way the sleeper hss hla head outdoora and hla 
body under the bed clothes In a warm, heated room 
There are however two objections to this bod though 
It Is so simple tt can he made at home These are 
that In cases where It prolnides through a window 
above the first floor, there Is often the uni omtortable 
aenaatloa that one may fall, and the other Is that the 
bed ibowa from the ontside of the dwelling 

For these reasons many persons are using the new 
freah-air tents wblnb are fastened Inside the window 
While eeveral Tarletlae are made, they all Involve siral 
lar principles of eonstrurtlon, and they have the merit 
Of not being eonsplcnona. In ualng the window tent, 
the side of the bod near the top Is placed next to the 
open window The tent, which la made of heavy can 
vaa-or awning cloth, comes down from the Inside of the 
window over the aide of the bod and over the pillow 
It marhes to the middio sash and can be adjusted by 
tightening a aerew, and la raiiable of being moved from 
one window to another With the bead once under the 
tent, one can actually broathe the fresh air from the 
window, while the rest of the body Is In the bed cot 
ered by the bed riflhes and In a warm room 

These tents have become popular for they are large 
enough ao that the fore can be close to the window or 
on the pillow and three feet back. A little celluloid 
window In the side of I he tent next to the room 
allows the user to look nnt and to convene with those 
(CoaHnued on pope ^^S ) 


Sclewllflcr'AtfiaHe^ . 

11 awim ann n* »> nqm 

Otonoee Rill. ekpMm sipert for the covinuaMt. 
has Just anaounosd the luvo&ttoB of a aafaty dotloo 
whldi. had It been la boo a fow weeha agd, aalgite 
have aavad hundreds of Uvao at the mine of tha ft, 
Paul Coal Company nt COMRy'. lU. The devlos U a 
simple appUanee, wrUdi g en erates anfiktant oxygen to 
anataln life for a half hour or ao under any eoldb 
tiona of atmoaphero. Bad the mlnais who dhd b tho 
recent disaster been supplied with this apparataa, tho 
denaeot of amoko or an 


% tmoffpbarlo 
tlrely derold 


oondnlea sn- 
ef oxygen 

would not 


have kUled 

them They 


woaM have 

tieen enabled 


to romaln 

alive untU 


the sapply of 

oxygen was 


exhansted. 

The newly 


Invented oxy 

gen ganacator 


gnaraateas 

a lease of 


Ufa for a 

time ranging 


from a half 



an honr 

white a man 


la fighting hla 

way to the 


open air or 

awaiting the 


eomlagot 

rescuers. Tba 


1 B rantlon 

was made by 


Mr Hall 

while In tha 


government 

service. 


The man 

ner In which 


tha iBTMitor 

bit upon tbe 


Ida* of anp- 

plying osy 


gen to the en- 

tombed miner 


wea casual la 

the extreme 


Mr HSU was 

lighting the 


lamp of an 


whan the 

thought 00 - 

KXirU*! UtSMBMI 

enrrad to 

him of gen- 

(izygffff oOTfiT, 

Mating oxy 

gen aa the 

gaaea of the 

lamp were gene 

rated, and supplying that oxygen to 


mlnen to breathe when the air of tho mine had ho- 
como BO contaminated with poisonous gasea and smoke 
as to spell Immedlste death. Accordingly he made a 
device which consists of a water chamber, and below 
It a compartment filled with sodlnm peroxide In an 
emergent y, s stopcock la touched, and the water comes 
In contact with the chemical The oxygen Is gener- 
ated This is paaaod through the water, which ooola 
It, Then U passes to tho mouth and nose by means 
of a mask, such as is fitted to the face when goa Is 
ordinarily administered by a dentist. Thus may oxy- 
gen be luppllod that will keep a man going for half 
an hour while he fights hla way out of a mine filled 
with gas or smoke 

Mr Hill as a representative of the government 
studied many of the great disastera In mines that 
have ocenrrod In recent years At Mononga, when 
more than three hundred men lost their Uvea In De- 
cember, 1907, he found that the vast majority of the 
men had died by alow auSocatlon long after the ex- 
plosion. Many of these had crawled for great die- 
stances on their hands and knees, for the miner knows 
that the best air la near the gronnd. Their trousers 
were worn through at the knees, and their blood 
marked their traUa. Their fingers were worn through 
to the bone from crawling. 

Of all men who die in mines, ninety per cent meet 
death through suffocation There are In the United 
Blales 700 000 men who work In coal mines. Many of 
Ihnie are dally aubjeetod to the danger of snffooatlon 
Every year 4,000 of them go to their deaths In this 
way The ordinary safety devices are axpenslTn. Tha 


mft dfigM thui 
•dnft aM fta agpiab. 

The wfT da^ egg ha alippad bto th« dou fWH 

aad kavt with tha eoat and taaft haahat, atnya 

ur Uafl M la tAaige at tha aiploalvaa gtadoa JUt 
Fttttbnig, fseasUy deaorlbed In fha icaaniw Aigmw- 
cag BomjasaR That statMn, ft wfll be lawaahopag. 
haa a lam ehamber In wbtoh aU anti of poboacm 
■■aM tnay ha oonfined aad Into wUph man aia asat 
to damonstrate nriont appUaaoaa. Tarlona klada of 
oxygu habaete which will kaep a man ffoUg for tw« 
honra wera triad ont hera. 

In thla demonatratlon chamber Mr HtD bnmad ek- 
eelslor In tha chamber nntd tha amoks wta a» thlA 
that the aye oonld not set four InChsa through It 
ThHi he donned hla axygeiHiroduelng dovloa and want 
In He remained here qnlte eomloriahly tor iftaw 
mlnntea. Then the smoke pained his eyes and drove 
him out The device continued to generate cxygsn, 
and other men entered the ehamber with entire safety 
for more than half an honr 

A irew Onwautle CIrsla. 

Tha prinelpal pnrposa of a obromatio eircds la to 
ahow tha tma eomdsuMotary oolor oonmiKHidliig to 
any glTea tint BosansUabl haa attamptad to comet 
tha old error of regardliig red and groM, yaUow and 
1 lolet blue aad orange, aa pairs Of eomplonantary oot 
on. These false notloni were introdaoad by Hobart 
faring Darwin at tha oloae of the sighteeath oentnry, 
They have been perpetuated by the ehromatle olrele 
used In the Gobelins tapeartry mannfholory aad popu- 
larised by a llthographlo copy of that elrclt, mada la 
1891, which Is the only dooamMit at the dtspoma of 
French artlst«rtlBana. 

Reaenatlehl’s experimenta show First, that the tme 
complamentariea of red aad onage are not ffieen and 
blue, but two tints near together In the gteeuphlue re- 
gion, second, that the complementary of yeDow la not 
violet, but Une, third, that violet la the traa oompla- 
mentary of green. The differences between the true 
complementaries and the falae complmnentarles of 
Darwin are snfllclently great to warrant the eonstruo- 
tlon of a new Chramatlo eliole. HoaeBxtleU's otrele 
comprises twenty tour colors, which form twelve ex- 
notly complementary pain. A nentnl gray la pro- 
duced by the rotation of a disk, halt of which la cov- 
ered with each color of any pair of oomplementarlaa, 
and all the grays thus obtained ate very nearly tdenfl- 
cal This condition, very dllBcolt to realise fat prac- 
tice, Implies not only equal iatansltlas of tba two col- 
on of a pair, but senslhly eqnai inteaslUes of aU the 
colors The lesnlt la In aocordanoe with tbe Tomig- 
Helmbolts theory of the three fnndamental color SMaa- 
tlona. 

The lint Utnmlnons coal mined la the Ubitad 
Btntea, stetea the United Otates Oeologloal Bnrvty, wax 
taken from wbat la oxnally termed tbe Rlohmoad 
Bailn, a small area In the sontbeastarn portion of 
Virginia, near tbe oity of Rlohmond. nils basin Is 
situated on tbe eastern margin of the I>i8dnioBt 
Plateau, IS miles above Uda water, <» Jamas River 
It lies In Oooohland, Henrico, Powhatan, aad Obsster- 
lleld counties. Tbe coal beds are much distorted, and 
tbe coal U of ntbar low grade, when oompared with 
that from other diatricta with which It haa to eome 
Into competition Tho oceurrsnoe of eoal was known 
in the Richmond Baafai as early as 1700, tad la 1789 
shlpmenU were made to some of tha Northna Btataa. 
In IMS the production amounted ta 4B41B groan tevt 
At present what tittls eoal la prodoesd In thla flald is 
for local oonaumpUoa only. 
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Classified AdTertisoni«iti[S!7*9t4?» 

ml htidt^ Ml <wt wOUXDy ww*r 


ta mSt lat tlMt In «IM» tj^ Wd4« ImMi Hk# 
iMia inr Uw MtnpiMM. nt|» JnfM- 
nwoiM whnt ■bnllu parpoM la a “ 

tioldlni the arm. pabAnveA S mu 
> MMU4 When anr aoUeo ot Oia mind apapaa tta 


~‘iV,Th'ii.Vn'*»S^bL'^l5i“ « »• ■“PPly «* ^ hrm ta tawMna ( 

■rir^wry i« ri w rtf ■■■*»» ilocrenae— at the tttal AaM la attiaetad 




towam or r^uiM hr tu taate-« 
**®"" marking polM natIncHPoa tlw paper or! 

- I ■ I ■ 1 1 1 !'■ the moTlatf epUader ahora deaerlked kj 

euaiNEea opportunities towewd. with thla has haes! 

“*Sw car atatea of mini aaocnaelonalr 

r alter, ahw oor powers o|. performing 

PATENTS POR SALE. moaonlar work, are nleely lamooatrated 

#H3-3sa?a.?®scs r sxtsinr-ssii: 

t^l^rii&leVwiTfflSiSlR'SSS^ A illL^hoSi^th^oream aad'hand*OTt. 

FOB BAUI riMiiv. RAW. A n Iww nwd lethe atretchod, palm upward, upon a table, and 
the anger Uhameaael to a oord hanging 
Wtwra.w * pulley and snapendlng a weight. 

fJSSS^^ISb£S?ie?SS3&'^^ Aa the flnaer la bent and atralghtened It 

ralaoa and lowers the weight and at the 
JSroS^tMHSlISi aamo time a recording point worked by 

E'aaStSSSjaijxKA?'^ the corl keepa score upon a reTolylng 
■••aln Me. MS# r«r 'wa>M cylinder It hat been discovered that It 

the eubjeet coocentralee hla mind upon 
norm to MnoftMtf i i w m a ae^ra* the effort o( thna contracting hla linger 
frequently and each Ume ralaea the 
e»ofrii,»utooe,c.u wolght with hla utmost force, hta finger 

make thla effort regardleea of the resnita 
FOR SALE. —without worrying about them— sooner 

TBS NAMBoaN jiAO I wnBA aiM or later the atrength of the finger will be- 

j^Sf^eroftJaLSgf e ngfV Srt*^ gin to return and will more tbe weight 
‘*****y’ , ” ,lnioet as much ea before Tbne he will 

agy! continue with alternate period! of fatigue 
m. i.*-. w i« “•* complete recovery— a pha 

oluuKaMn nomenoo akin to that of tha athlete'a 
SJ^uV'Siamnwirh iKm. S unioea^ “aecond wind'' The experiment plainly 


y^iiinnwirh sw JiittiwrS. “aecond wind" The experiment plainly 

.leeelvy Je. tM "2BJ,'S‘?JE"!|5Jf*SS2S dMUonetratee how fear of the reeulu of 
3uuteik%o^<mM effort win wear upon tha muaclea with 

SESt SCJSS!U%nNih KS*. cbWa UI Among the moat Important of the gagaa 

leeplvy kfc . tsssr-^ antw*- »«« »• "Viet »|jich measure a man-englna'i compara- 
pua V 4f - n — • — ~I Tn r r- rni-* oe Np* powers Of eelf-dlrectlou are thoea 
K which record the acutoneaa of the eenaee 
wUekMiSB: i??8w ii »iH ., lea. _of thoee tclearaph eyaUma over which 

jaKi'a-"fi’,TO^o5rssais. ujy • eaiMiia Uf, diapatched, from the varloua objeota 
— to conaclouaneaB, the aubtle meaaagee 

TYPEWRITERS. upon which our total Impressions of por^ 

BSAb auumron wix-odo las piiBe o«iy la edved objects are baaed — the taw nu’ 

laaain ta. SSM. Wiowd, aauinBa« n« eu Aenteneas of hearing b teated by a ds- 
’'**® *“ *>•••• ®* ^ • certain 

■ - dUtonoe upon a pUte of gbaa, tbe ear 

MISCELLANEOUS bebg dbtant ao many inebea. At the 

« nKiKT KfAT MASSPrmM _A1>Q RLSO oubet of thb W the beifht from which 
vSIt u vuT the balb tall b eo allsht that tbe ear 

wM«wTooia' The acutoneaa of each ear b measured 

TTr™ ^ ^ upon a scab in unlb of th. leosth of 

iaanu(utar.«ii RlU Daulni Saalmlen.'' drop at which iwrceptlon of the sound 

commsncca. Then there b a 
^Sf.T -SS! ««««tag ^ ^r-e rntlmM of dl- 

v»iiu«i..c.i.cL,ijinl»roi.j1fiiiir«. owrrr OHIO. rectlon A sfaduated herbmitBl circle 
. Np-. *»“ or tbe Hurrounds the head and after the aubjact 

" hae been bUndfolded a aeund b made 

LISTS OF MANUFACTURERS -Uh s tebfrapMc aoi^er moved b tlb 
different defreot marked in the ctrele. 
gi^y ^ The mibieot'B estimatw of tlM dlrtfetloa 
whence the tound iMuee are oomsMured 

IJAt VitiRsrtnimil fcxTT^Miw \.rt. j ^ *CtU*l dlreOttOB. 

AonteocM of Molof to meaanred bf d^ 
i^4Wt or^B MroB loo numerooi for descrlptloii One 

liSiTT, N ^ Inlereetfaia expoM a long 

“I«»lr, V..7o^ w-a«. tb. -m™. o.jk. 

I^iwCPSftbl SuMiiroiw *" '"awMoot vbM movable white itrlpe. Two sre pbeed s 
laesirr Ms. eBAi. WMit«i lu baruaiaunMw dlatenoe apart and ths thbd, mov 

nrnoraswvixnXTiM Ing automatically, b alopped by ths anb- 

iJ!S (he point which h. edlomtea to b. 

iMAeranoiiiHdeuui. exacUy between tbs others. A conoaaled 

"Wei When bb aontensaa of ' 




LAi&nuoWH whtfNi oqr \ Mcaiin Obp taoMR] • 
flUtiadMir tkiitiHihdM* frpe(^illW«S»«i 

[■olrr N*. aoa«i> -WMtfft tbtt qdilrMH of 
ilfStiM) NMrie I'nrttjhiu i o 





























Scientific AmericM 


426 

SCIENTIFIC AMCR.ICAN 

ESTABUIHEO IS43 

MUNN & CO . Inc . Cdlion ana Propriaiora 


PublifM W*«iilT M 
No )bl BroaLawB.v, Now York 



NKW YOltK SAllHIMV llht hMUKIl 1 1th 1909 



iORlOOLTUBK THl BAUB Of FSOlPXRITT 

II uny (Iciiilit izlHtpd tlml aKrl<iillur< la IIil Inn 
buBlH (if till proHiHrlty of tin I nlltil Hl4tt>a 11 iiiiimI 
Minij bUl »«y Ik fnrc Ihn BHlouDdlng array of IlKiinH 
ln-OHnilKl b> Mil fliwnlary of Ari 1< iilliiri Id bln riilr 
liinlh AdiiiihI lliiicirl wlildi haa maihnd HiIb olfl.n aa 
«( BO to iiri'Ha with the Middle Wnat Number Klg 
iiriN of HlallatliH that rtaili Into Ihe hlllloiiH liecnmi 
ni leuHl Id th(' ateraB” mind nii rely BvtiiliOlli al 
lilt alitn Ihe Stireiary IpIIh iih lhat for Ihi preaent 
yiar Iht inliie of farm produda In llu> I niud Htalea 
la th ?h0 (HHI OIHI and that U repreamla a gain of $n 99 
illlOilon oxr the viar ppnallnB ae inn underaiaod 
vdiy It la lhat not iven our vaat muuufadiirlnB ftdiv 
lly, expPHHed lu great atta I inllla inaihliu Nhupa anil 
ratiurlea Innumerable, tan lomparc In ilie talu< of Ita 
(ulput «llh the prudneta of Ihe farm 

hlHeahero In Ihi preaeni laaiic at hate alioaii how 
nnatly our Indualrlal proapirlly hoa been due to (be 
Invention of labor aavlog ninihlmry Harlleularly i»o 
tint haa limn Ihia Inlluenie during the |iaal dnade 
during ahidi ihire haa laiu an liKreaaIng appriHl 
niinn of and deiuund for tip latiel and moat Imprond 
nppllanrva Fornuily ihi aiardtj of hlrtil labor dta 
luuiagid till faruirr In Ihi endiaior to gd nut of hla 
hind the full uienaiin of Its prodiidUi lapadty 
lliaiika to iiieihanlral appllaniea llu oulpiil for a 
glim anumnt of hind lidp haa been trebled and In 
leilalii doaaea of wiuh haa iKwn luulllplled ttnfold 

To out txrellent Slate agrlrultural eollegea furlhir 
more and the larloua ediiiatlonal Inatltiitlona dmoted 
to agrleuUiirti to aay nothing of tht aork of Ihe nn 
nan of Agrlitilliire la due miidi of the iredlt for Ihe 
preaent proaiierlly Tin farmer of lo-day la gelling a 
larger return fnmi Ihe land heinuae iif lila mon Inti 
male knowledge of the eharai ter of Ihe null the na 
lure of the troim for whlih that aoll Ih adapti d aud 
Ihe proper linn a aeaaoi a and melhoda of plowing 
med lime and harveet 

Theae influeneiH loupled with the rapid Inireane In 
Ihe airmge of iiiltlvaldl land and the hrejihlug up 


Um. oats, 400 nlllkta dotlan. peutooa, BIB ttUIUm 
dollars, and tobotico, n««rl]r 100 mlliioo doUan. 

In eoneluilon. It altoald be noted iba,t the Inemaae 
of 1889 000,000 In the value of farm prodneU thU year 
nvor 1908 la aufflclent to buy a new equipment of farm 
niaelilnery for over atz million tariua and that the 
value of the cereal eroiia of the brmer would pay for 
all the machinery, (oola, and Implemenia of tbe ontlrs 
maniifaL-lurlng Industry Finally the Secretary tellf 
UB that tbe value of all eroiM of BS.TOOOOOOOO would 
make a half payment on the value of all ateam rail 
road! an ording to the valuattona of 1904 

The iierllnence of these atatbillni In an iaaue do, 
voted tu the Middle Weal will he appreciated when It 
la buriie lu mind lhat Iho Middle or fenlral West con 
tulna more than one-lialf of tbi wealth hivealed In liu 
prutid farms In Ihe Lnited Staliw that it has more 
than onn-half of the live aloek and neat rattle that 
It produeea nearly 90 iicr cent of Iho food products 
niid more than oimhalt of the k reals that are grown 
In the entire lountry 

BEA BTBEierB Of FSIBCIPAL HAVAL POWXBS. 

Toward the 1 linie of eatli ytar our Navy Ik partment 
1 1 rough Ita OfBi-e of Naval Intelllgenre laauna a inm 
jiaralive tablp showing Iho warship tonnage of tbu 
print Ipal naval imwira It Is Iswed on Ihe number 
and dlaplanunenl of warahlpa built and building of 
' OOU or niop (uus and of torpedo (reft of more than 
n Iona The stalemenl for the present year, which 
hliowB the relallvt alandlng of the navlea on November 
iHt poaseeaei aiss lal Intereal because It gives an an 
Miorllatlve statement aa to Ihe prcwenl alrength of the 
iiavloa In shlpa of the "Dreadnought (y|N*--a aubjH(,t 
legarding which tho public haa been treated during the 
pait few montba to overmuch lltnreture of a aensa 
tional and misleading charaeter 

Of balilc'shlpa of ibe Dreadnought type, Great 
Tlrltaln has aRofit and euinpleted four Germany two, 
nnd the Gnlled Statea two Franeo Jaiwn, Ruaala, 
Italy und Auatrla have not os yet eomplnted a abtp uf 
(bo Dreadnought tyiie Of Dreadnoughts under 
(unatructlon Great llrltaln poiseaaos seven, Germany 
a|g tho t nlted States four. Jaimn two, Russia four, 
nnd Italy oue Franrc and Austria have no Dread 
iinugbls under construction In this conneictlon it 
aliuuld ho mentioned that our Navy Deiiartment does 
not cunalder that a lialllcwhtp Is c>n(UlcMl to be reck 
oned as of (he "Dreadnought tytm iinleaa her main 
battery eonalats entirely of giina II Inchns or moro In 
caliber This ellmtnatis Ihe six French ballleshliia of 
th, Dantou type carrying four IBs and twelve IM s 
and Ihe (lircie Austrian battleships of the Ferdinand 
i)|Hv tarrying four 12a and eight 94a 

Of armored erulsers of the Invlntlble type, Ore at 
l.rltain iienaesaes three and has tan under eonatrui 
(Ion, Germany bos none eompleted and threv under 
(ousirurtioa and Jaimn has erne eompleted and one 
building Adding logelher the totals for ships armed 
entirely with big guns both Dreadnoughts sod In 
vinelblis we find that Great Britain has aoven torn 
pitted of 1,l'i4ri0 Ions displace nieiil and nine under 
(unsiruelion of 191 000 tons Germany has two inm 
pleled of 16 000 tons and nine, under 1 nnstruc(li>n of 
1 S3 000 tons the I nlted Stale's has two eomphled of 
1,,00n Inna and four under e-onalrue lion of 83 460 lima, 
lapan has built one of 14 Belt) Ions and la building 
Ihreo of G6 200 tons total dlsplai-enient , Russia has 
iione ( ompli ted and la building tour of 92,000 Iona 
total dlaplaeement, Italy has none eompleted, and onn 
of 18 800 Iona under eonatrnrtlon Frene'e and Auatrla 
hove nothing either attoat or on the storks of the all 
big gun type 

Uf leattleahipa of the flrat elaas other than 'Dread 
noughts (tn which euumerattou the Navy DoparUnent 
tnrludea all batUesbliia of about 10,000 tons dlapUeei- 
iiient or over that are less than twenty years old un- 
Ii as tbe y have been ree onstnirted and re-anned slnee 
lOOOl Great Britain irassesses fortynine of 7I4,7G0 
tons dlsplaea'menl. Germany twenty four of 282 424 
tons the I nlted States twenty flve of 334,148 tons, 
Franeo, seventeen of 318 270 tims, Japan, twelve of 
171 898 tons, Russia flvv of 168,000 tons, Italy ten 
of 122 600 Iona and Auatrla, three of 21 800 Iona 
Great Britain Oornuny, the United Slates and luly 
are building no battleahips of Ihia class, but Franeo 
has six, Jaimn one Russia four, and Austria three 
under eonstruellon 

Of armored erulsers other thsn tbs "Invinelble” 
() pe Great UrIUbi possesaea thirty flvn of 416,600 
tons dtaplaeeroeBl, Germany, nine of 86,693 tons, tbe 
T'niled States, twelve of 1&7 44'', tons France, twenty 
one of 192 982 tons, Japan, eleven of 180,900 tons, 
Russia seven of TO 300 tons, Italy eight of 59000 
tons, and Austria, three of 18 800 tons 

Tn tbe (lass of toriKMlehboal dMtroyera, Groat Brit 
aln leads with 148, followed by Rnssla with 87, Gon 
many with T9, Japan with 56 France with 56 tbe 
t nlted Stales with 17 Italy with 17 and Austria with 
6 Great UrIUtn haa 20 torpedo boat deetroyera under 
eonstrurtlon, the United States 19, GOrmany 18. Fiues 
16 Japaa S and Austria 6 


noted that (hs only obangs fa rof 
second list is that Oorlnany wOIj 
lion at present bold by the UntU 



Groat Britain 

United States > lUJil 

Germany BMM 

Franco 64ilS9 286,908 

Japan 39MM 688,206 

Russia 259J|tt 411,859 

Italy 216,688 8STJU 

Austria 114,887 167487 

Referring to tbe atatlalha of total eMspUcMOBO^ Sar* 
llrularly of battleshliis of the pn!-“Drea4noiwhr tg*e, 
we wish to draw attention to the fact that aRhmgih 
Germany posacsses only one haltleiblp leas thgil thn 
United States, the average dliplaceinent of tho OsT- 
luan ships Is very much smaller, being about 'tlJJTO 
tons aa against 13,370 for the United States hlglll*- 
ahlpa Fiirtbermoro, our strength In Ibis class 8t wao- 
SI I Is Inromparebly stronger, since every one of Ihsos 
twenty dve ships carries a main battery of tour gnaa 
of 12 or 13 Inch caliber whereas tbn of tho Oonaaa 
battleshtjis carry nothing heavier than a 9 4 iMh gna. 
a weapon which at the great ranges of 7,009 48 9,000 
cards at which modern battles will be taught ItgBM hs 
altogether Ineffsctlve against battleship arteor Bsaoe, 
os late as a year ago when Germany had 80 “Onod- 
iiunghta" afloat, she aclualty possessed oaty OagrttsB 
batlliaiblim capable uf fighting effertivoly at aaadsra 
tangos, as against twenty live flying the OUltsd tfotas 
flag, and forty nine under that of Great Britahi, 

It Is here that the carofnl obeovver of navai IdAnttop- 
ment must look for an explanation of tta NhMrIsh 
luutn with which Gurmany Is buUdla# a 'IMt at 
‘ Dreadnoughts The short-sighted poUey kslMcH^lsd 
(0 tbs mounting of tbe 9 4inrb gun ag tba prttelpal 
arm In her first two squadrons of hdMKUlitgB, left 
btr navy In a very acriaiw condition vfkBhi’VM oW- 
lute superiority of the 12 Inch gun was ^HtOUd^Bled 
In the battle of tbe Bea of Japan Iter p f sBi Hf MlMsh 
ex)>eDdltnTr on baltleshlim must be regardoi laliMf In 
ihi> light of an effort to retrieve a dlssstMUS nrtor 
than aa a diatlnct challenge to Ihe supesmaey tff'Ahe 


AS bas so often been done of late, that tbe construe* 
lion of the flnit ' Drvadnouglil robbed all existing bat- 
tleships of tbelr right to bo named as such We con 
hdenlly predict that the battleships of the older Haas 
will play an unexiiecicdly Importaat role In the neat 
great war and when two tbeoreltrally unslnkahis 
Ileets of ’ Dreadnoughts have hammered each other 
Into a state of comparative exhaustion. It will be the 
iialloD Ihst can send In tbo most numerous second Uae 
nf older ships armed wllb a mixed battery of 12 s and 
smaller rapid Are pieces, that will win the day 


THE BgCOMD RUaiUllATIOg OOXeUBf. 

The Second International Congress of RefrlgerotkiB 
will convene In Vienna Austria, from September 29th 
to Octnber 3d 1910 If anything like the Inlereat 
dlsplaycHl at the flrat congress la experienced the ln*e^ 
Idb will be a tremendous succaos. 

At the. first Intematlonal congress which was held 
In Rarls France October 1008 out of a total membei^ 
ship nf more than 9,000 about 2 000 were In actual 
attendance from all imrts of the world About thirty 
delegates went from America (out of a membenhlp 
of 401 ) repreeenting Ihe principal cold«torage honaea, 
manufacturers of Icc-msking machines, and athsr 
allied industries The first congress wag a ooniplats 
Bucosas, and has been the means of arousing the high- 
est interest in the work of refrigeration Since It was 
held, national assoolatlons of refrigeration have twen 
formed in many dttteront countries. Including tho 
United SUtea, Great Britain, Germany, Auatrla. 
Franco, etc where the prerarvattoo of perlshhMo 
prodnots Is being Investigated and studied with fNat 
tare There Is ovary reason to eipoct aubgtgntttl ro- 
•Oita of a practical character liio oecond otwi grass, to 
be heM In Vienna In UlO, Is being ornniMd mit 
systematically, having tbo advantage of the experi- 
ence of the flret congress, and it Is Safe to ssy that tbs 
abcond congregs will make still moro valuable addl- 
Ilona to oqr knowledge on the subject invnivad. 

Theae matters are of the greatest Importanow 18 * 
large and gnprlng Industry, particularly tn tho 1^8^ 
States Involving as thsy do ths enconfm g a m g ^ 
growsrs and producers of perlshaLlo pnidnets. 

According to tbe Oeolag^ Survot, the 
States leads all other countrlaa In tbe odaaatn0 4l 
raw oabeatos Into nmantactnrod prodnots, altM^h 
nnch Isas than 1 par cent of Uu maisrlri liiad lig4ba< 
In thin country 
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Tte MV itauian “Olympic" tnd "nuinlc'' 'will be 
•quipped with glMe loreeii* on the promenade decki, 
M that an nnobatmeted view lOMrard can bo obtained 
by tb« piwngara In an weathera. Panengen Buffer 
much dlacomtort by the heayy canraa lereena wblch 
are atrung Into place when rmln or apray drlvea on 
board The new glaaa pcreena will not Interfere with 
the view of the bolateroua aea, and will alao do away 
with tbe rtttffy feeling engendered by the canraa. The 
“Rotterdam" la thna equipped, and the novelty baa 
met with much favor The wlndowa are of heavy 
plate glean, carefully balanced, and alldo up or doam 
Iff the atael fltUnga which complete tbe aeaward lide, 

Ae Ver Department of thn United Btatee haa been 
•tMBgly fortifying the lalanda at the mouth of Hanila 
MV On El B^e Island n (lied ballloehlp of con- 
enta having two steel turrets haa boon erected, in each 
hf which tnrreta are mounted two It Inch guns which 
caa ba trained In any direction by tbe gun crew Inside 
TUm gnna are operated by the general Are-control ata 
tiM on Oorregldor laland, where the principal (ortlfl 
eathnif of the month of the bay are located These 
taUdeatlona are practically complete, and include all 
Udooh,. one 10-lnch, (our <-lnch and (our 3 inch guns. 
Ttow are also twelve ll-lnch mortars and sufflclcnt 
eqntpment for mining the two channels to Manila Bay 
the artlllctal ablp referred to will be ebout 100 foct 
wMe and 1,200 feet long 

Om hundred and dftp locomotivea of the tiehigh 
VWey Railroad are being equipped with a new fuel 
ahTtnir device On all locomotivea the al^brako pnmiis 
are operated by steam, and it haa been the pnullee 
to oondnet the eihanat steam from Ihe pnmpa to the 
araohtboi to whli h tbe stack la attached and then to 
release It, causing a draft Conaldcrable work la done 
by the brake pumps when the locomotive la at a stand 
atm, thna caualng a nnedloaa loua of fuel By the new 
arrangement, the eshauat steam la carried outalde In- 
stead of Inside the smokestack. Tests made by tbe 
above-named railroad show that the company la uv 
ing about 1 000 pounds of coal per locomotive on the 
descent of the grade from Olon Summit to Penn Havon 
Junction Penn , a distance of twenty-six miles. 


Bsstj aaploatona In the aawera of a portion of New 
York city containing many saragna, states a contero 
porary, again draw attention to the danger of allow 
Ing petrol to enter sowera Borne of these explastona 
were ao violent as to resemble the exploelon of a small 
boiler Manhole coven were bloam into the air, win 
dows In the neighborhood were shattered, and a nnm 
her of persons Injured. Tbe sewers of the city dis- 
charge Into tide water, and at high tide the sewage In 
them backs up In some cases. It la probable that 
petrol floated on the surface of the sewage when the 
latter was backed np by high tide, and Its vapor was 
Ignited by a spark that might have been duo to several 
esnaea. While tucb oiplaelona will not fallow every 
discharge of petrol Into sewers, their occaalonal oectir- 
rettce and tbe possibility of much serious injury from 
them, states our contemponry, are a justlflcstlon for 
rigid rulM eOrteBtly enforced to prevent the pmctlce 
A aev dewlM for the preventloB of train eollislotts 
was recaitly tasted on the Erie traoka between New 
ark and Nutley, N J The device la aa electric one, 
and la intended to obrlaU hsa^.'ua edillslona. When 
(be flwtnpproacbing tmlns equipped kith the new de- 
Tloe ge( within half ^ mile of each other, the air 
brOns are ast automaUeally, not with the nsual and 
deanasa In an emsigeney, but with a gradoally increas- 
ing feree, the soffle as a aURful Ongtnesr would em- 
plOP la tUrteglBR hW traba to a haR at a station The 


vUlitlOtt tn^wntad kff a (hlRj Mt-tbe ttoe (fom the 
loasa»ttw ijha raoal*ttit power 

tt ^ doMlu ei^Mboa of the amerganey 
i|«heaitraW<<^Ar^Metmop#, n^prtaoipleisalmt- 
^ to thM 0( Cbs hkMkslgaB) mvlia. th» truck being 
-,Av|4M faio iauw. tha Muhea dan ha knpMed ebandy 
«r their ppaijHUqii nkfc W grnftumeg, ap that trains 
MW ha itekiy bMdiht tq a uihn^aUB^ 


Sdentttic Americafi 

ELECTRICAL. 

Seeleleel exblbltlona seem to be growing in tkror 
with maaulUctnren, and also receive hearty snpport 
from the general public. Only the other day Boston 
bad its flint elootrical show, and now wu loam that 
Ban Franeiaco Is to have one from January 29lh to 
February Sth, and Phlladolphla during the week be- 
ginning February 14th, 1910 

A dm In Oermony that Is building a atoragu bat 
tery locomotive hM adopted the Hdlson stonucc bat 
tery because of its efficiency and lightness. A small 
locomotive about 25 feet in length haa been built It 
U equipped srlth two aeries motors of 36 horse-power 
each, which are geared to the axles The lotoino- 
tlve weighs 19V9 tone, including the battery, which 
solgtae 6 6 tons At a recent teat the locomotive trav 
eled 130 miles on a single charge drawing a car 
selghlng 33 tons. 

Iks olty of Ashtabula Ohio, la being fitted with a 
new tele'ibone e<iulpm«nt whl<h Is called ‘antoman 
iial, ' tor tbe reason that it la largely antomatlc though 
It requires some manual control The telephone oper 
Btor is provided with three sets of keys, one of wblch 
Is operated to ronnett her receiver with the calling 
line and os soon as she receives the number she 
presses keys corresponding to this numbor and then 
operates a starting key which automsllrally connects 
the railing lino with the desired subscriber This 
done the two cinnils are disconnected from all other 
lines and from tbe ojieralor so that tbe conversation 
cannot be overheard or intemiptod by anyone 

Tbs Oanaaa Agricultaral Dcimrtment has been de- 
veloping the (leal lands between Auiich and Wllhelms- 
haven A canal has been dredged through them, with 
small branch canals to drain out the bog It was 
found necessary to operate the maihlnery used tor 
this piirpooe with eloctriclty because Ihe vibration of 
steam engines rausi<d earth slips Accordingly an 
electric power station waa established The i|uantlty 
of peat obtained from these lands was so large that It 
was difllrult to find a market for It all without doing 
Injury to the smaller peatbog owmrs Consequently 
the peat was nsed In the power station for fuel, and 
tbe power output was lDtr<‘ased so as to supply dis- 
tant centers as well aa tbe Imrocdlslo neighborhood 
with current 

BtMm tarhtasa are not tbe best prime movers for 
driving propeller sbafts, becauso they are not suffl 
elently flexible and their greatest effirlcni y Is obtained 
only when they aro operating at speeds that ant too 
high for the proiwllcrs For this reason efforls have 
been made to Ini reduce an efflcleut transmission gear 
between thn turbine and ihe prupdhr shaft At s 
recent meeting of the Society of Naval Architects and 
Marine Rngineers, hold in this city, a iwin r was read 
by Mr W U R Piiiinict on this subjeel proposing the 
use of a combination olsctrto drive While the gen 
ersl Idea la not new, Mr Hinmct presents some novel 
details Twin screws would be used ea<h driicn by 
an eU>ctrlc motor and a low pressure turbine the 
motor being energised by a generator conneited to a 
high pressure turbine The low pressure turbine 
would deliver tbrec-nrths of the power when traveling 
at full speed, and at low s|M<ed would carry no load 
whatever A propoeltion haa be<>n mode to the gov 
emraeni to equip one of the new battleships with this 
system 

A Bunbsr of questions on electrolysis were submitted 
b] the ihalrraan of tbe Klectrolysls Committee Id Chi 
cago to the Unltod States Bureau of Manufartums for 
Investigation by American conaufai In ten of the largest 
European cities. The questions were ss follows 1 The 
nso of the tiatk rails (or the elwtrlo return circuit of 
street railway linos. 2 The permlsalble drop In po- 
tential over the return clrmlts of street rallwsy lines. 

3 The maximum difference In potential between track 
rails used as return ctrrnlta and gas pipes water pI|h a, 
or other motalllo structures contiguous to the track 

4 Regulations or practices with reference to electrical 
ly connecting Imok rails to gas mains, water pipes or 
other metallic subslructnres. A summary of the an 
■wem of tbs consuls to the cities referred to has just 
been publlabed In th« Oslly Consular and Trade Re- 
ports In all of the uIUm ralU are used for the return 
circuit The permissible drop la potential over streot 
rallwsy return circuits In Ixmdon Is 7 volts maximum 
in Paris I volt per kllomater, 6 volts msximam, in 
Vienna, 6 to 7 volts, 8t Petersburg snd Moscow t 6 
volts In the city and 3 >0111 in the sobnrbs Olaagow 
and Liverpool, 7 voHa, and CbrlstlanU 10 volts. The 
potential diffmma batwaan traek rails and contlgnons 
pipes for London waa irtpes -pi 4 volts and pipes —4 3 
TolU, Pnris, wmiffs «( l volt, Vteniin maxlmom ob- 
sarrsd 1 volt; (Raagow obaerved leas than 1 volt, 
Llvarpool maxlanm, 4 6 velta, Christiania maximum, 
about 6 volts, m London and Glasgow slsotrlcal eon- 
nactloDS b stwae n nsgative ratums and contlgnous pipes 
are permtttsd T)ia eltlaa of Berlin and Brussels make 
no apecllle ragnlntiaaa fagnrdlng any of tbe last three 
qaeatlona. 


SClEM^E. 

Prof. HergsaaU of tbe Btrasburg University Is 
bound (or St Thomas, West Indies to make atmoa 
pheiic observations on the Atlantic ss part of an In 
tematlonal study undertaken by the great meteoro- 
logical obaervBlurles of the world 

A Oarmaa chemist has found 1 tr. grains of froe or- 
ganic bases, eallinatcd as ulcotlne and to grains of 
combined organic bases, estimated as nlioline. In tbe 
smoke from 300 cigars llcoie of the eullre quantity 
of organli bases whiib Is louinlued In tolmno smoke, 
9't per cent are present In the free slate 

PrsBoh colonial auttaorllles have Inaugural) d a serl 
ous attempt to Introduce In the Freuch market tho 
xebu of Madsgamar as s auhstllute for beef The first 
batih of a dosen mreasses sold In the I'arls stalls 
brought the prices of the highest grades of cattle 
Herds of zebus otherwise known ns Indian oxen 
which have been lhrialen)'d with extcrmliintlon an 
now being rapidly restoDvl and prolmlily I "lOO non 
head roam the plat) bus of MnitagaiuBr Hi) qduI of 
the zebu la said to be savory and niitrlUous and Is 
equal to beef 

Boms fabrics cso cosily he mode waterproof by soak 
Ing them In a solution of feltiilold In acetone ether 
amyl acetate, nr other volatile solvml Th) evajuira 
tion of the solvent leav><e the fabric coated with a 
thin film of cellnlnld which Is flniily united with the 
liber The thickness of the film can be Increased by 
reiieatlng the opt ration or by using a stronger aulu 
lion Fabrics thus treated aio absolutely waterproot 
and can be> washeHl without absorbing water Linen 
which Is first starched and then treated by this procvies 
can bn washivl with sc»p and water without removing 
the Blareh 

Plau for a national Audubon university on Ihe Uni 
verslty Settlement plan, to be endowed with |l tlDtldUO 
bavo been announied In this elly Uase-d on the known 
annual crop loss of 61 oun onn iiuet due to the spreading 
peats that the Inset t-eal lug birds dcslrny Ihe ealiula 
tions of the National Aecsoe latlon of Audubon Bmlellcs 
which Is bark of this projoit show that the teaching 
of bird value from such an Inatltutlnii must re.-8ult In 
wiping out at least one per rent of the huge national 
penalty tor popular lai k of knowledge on this subject 
For c\ery hiindreul thousand dollars pul Inlo this wrork 
of ce^onomlr ednrallon a million Is aiire to be savee] to 
the Bgrlculluntl Interests of the whole pi-ople Sue 
rcssful ogrirulliire means gene ml prosjierlty and thus 
ivory mere bant manufacturer and buslnoss man of 
any sort la vitally lntf>rpaied and ahonld bear his iiart 
In the plan to educate the pnblli In tbie great economic 
principles of bird ronservalloo 

Tbs msnloo root eontalns from two to three hnn 
dredths of one i»er cent of hydrotyanlr or pnisak aild 
which is ao poisonous that )>v) n thla small iiroportlon 
may prodnte serious results If It Is not thurnnghly rn- 
mnvcMl by washing In the preicaratlon of (aploca semo- 
lina and otbi.r food prodnels which are nblalni>d from 
I be manioc Tho presence of prussic arid Id tlicse prn- 
ducls bos been delocled by analyslH The samo state- 
ncent la true of Ihe coarser products emidoyed In brew 
ing dlHtllllng, and ralllc feeding some of obicli haee 
been found to contain a nnaollly of bydrueyaulc arid 
equivalent to a dose of more than half a grain Troy In 
tho dally ration of an animal Tlinroiigh cisiklng \ola 
tlllzes the hydrocyanic arid alnady pH's) nt and de 
BtrovB Hip cUastascs which inutcrl cerlaln saccharine 
Ingredients liiin cyanogen ciiiniionndH as has been 
proved In Hie esse of Jacanese and nurmesc beans 
vhlrh also contain byOrocvanlc hcIcI but maiilnc i>ro 
ducts are often fed raw rhe> hIioiiIcI always In Ihor 
ougbly cooked and hImiiiIcI be Bnalvzccl If the slightest 
111 clfml follocics their use 

Mr O P Butler, astronomer at the niisircatory of 
Bolsr I’bysUs bos Jiisl preBc’Olcd to the lloval Photo- 
graphic Boclcty of Isiudon some ory curious pboin- 
graphs of tho spectra of Tupiter Batum Ursncis ami 
Neptune taken by Ihci American astronomer Perelc-cl 
Tsiwell at the Flagslaff Observatory There arc In 
fact In these spectra absorption bands which colnildt 
with the rays of ihlorophyl which is as )\)rcciii< 
knows the green coloring matter of vegetable cells 
Thus one would bo Icid to beltovp from llic-sc results 
that theso planets might be covered with some sort or 
vegetation colored with ehlorophyl Heraark worlliv of 
aftentlnn Tho lines corresponding with Hi< ibsorii 
tlon bands of ehlorophyl are more Intense ss Hie pluiu i 
is farther from tho sun so that It Is cvii n. i.iiin. ilni 
plants would he met with In greatest nnmbc end 
would bo most vividly eolnrod with green Hut agiHii 
It would have to be admitted that thc-st plaiiet-i wen 
all covered with luxuriant vegetsilon it lb. moment 
when the pbotographs were taken wbldi se, me all the 
noro improbable becauso overytlilng luds us to Is 
llnvo that Jupiter and Batiim an- world-, fur from he 
Ing oompleted Howovor those n-anlls un vc ry Inter 
esttng although contradlcllng the oidiilons gcocrnilc 
received and they deserve to be not.-d while await lev 
another explanation. 







' SetontiUc AoMtlcatk 4*9 



a&P novaro m buck FBIBOIFAL IBUOATIOB FBOnOri in TBB Duh ud buHlmrU Miwn DllM rram nnin. OHiciL'to nuioL. ut-or nulu owmL 


WBIIXBK ITATM. FATltTB-BOIlB PBOnOT HDITUY FKOJBOT, MOHTAIA 


fnittful certmln lo- 
cal areas In Call- I 

fornlA. 

Thn lint I 

oewful attempt to 
■lipir Irrlgatioii 
to tbe arid re- 
Itlona U to bo 
credited to the 
Mormom, who In 
1847 made tbelr 
notable aettle- 
mcnt on the bar- 
ren lands of the 
mreat Interior ba- I 

■In, on the alto | 

where now sunda Ml 

sJh T' z’. -s* 

with the growth , 

Oftbe«lonr, the sp^ng Oaa,... 

work of leading 

in water from (he rarloua outlying 
ttroama was extended, and work has 
bead carried on with such good effect 
that tbe preeent extensive system baa 
been pronounced by the Department of 
Commerce and Labor to be ‘the moat 
efflcIcDt In tbe country Many of the 
ploncon of California turned from 
mining to Irrigated farming, and the 
work baa aubsoquently been extended 





which at one time was looked upon This pnilnt In 
oa worthless desert, la under cultlra 
tlon and la producing rroiis eai b year whose worth la 
Fstlmated at over 8100,000,000 
Them are four reglona of the United Btntea In which 
Irrigation la practised The arid region, comprising 
those States and Territories in which ngrlcullurc do- 
pends almost entimly upon irrigation, the somlartd 
region, lying midway bet seen tbe Rocky Mountains 
and the Hlsalsaippl River, wbero the rainfall la un 
certain tbe rice-producing States, comprising parts of 
Texas, Louisiana, lbs Carollnas, and Ocorgla, and the 
humid States, represented by several of the New Ifing 
land, Middle Atlantic, and OuK Staten, where ibore la 


States, mak 
ing a total for 
the « bole coun- 
try of 9,487,077 
acres. The 


vhoir of this work has been diiiie by privsle enter 
)rlse It IniludiH Irrigation of iMry kind from the 
imbItiouB HchcDic of the largi inriiorailcn down to the 
ndlvldual Irrigation dlUb of the mihbII farmer The 
srholo of Ibis work Is due lo private entrrprtsi un 
tided by tbe govrrnmenl 

NaliirHlIv private enterprise has attaiked thi prob- 
lem Id tlioHe dlstrlits where the pbyslial obstruct 
lions were I he least and In which the watir could 
be impounded or large rltirs tapped and the sup- 
ply brought lo the land to bi Irrlgaietl wllh Ibo 
least possible cxpendlliire of lime and money 
There still remaiiit-d vnst areas of arid and semi 
arid land estlnialid at some thirty mlllon acres 
In all, whlih If llu necessary engini-ering skill 
and large amount of capital lould be found tor 
exeiuting tht necossary works, might be rendered 
fruitful and opened up for selllemcnt 
In 1902 the govemmem detidtd to undertake 
tbis great work of retlainallnn and Congress 
passed a law providing that the money received 
from I he sale of 
public lands In 
the States lying 



Patklnder dam, St A feet high, dnrlag ronstmrtloa. 
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Scl«ntifiq Aimtrteaii 


The Wonderful Iron Mmet of Lake 
Superior— How the Ore ii Mined 
and Carried in Bulk. 


II iiHimlly happing that tb« attainment by a iiar 
ll•lllll^ people of RTcat dlBtlnctlon In aomt apeclal 
hiiinih ul lh( Indualrla] arta la due to the natural 
I liunii If rlulleg of the lountry In whleli thi y lltn Tbla 
lit iciialnly true of our own country. 
nho»e wide txtenl and rich natural r«- 
goiiHPg hare Impelled ug lu the ion 


Uon mtwt tteceaaarUy ba takaa by tha atael indaitiT 
Rbiflwbare ve hnaa dealt with Gary, wbei« the lariant 
and moat np-to-dat« ataal worka la tha world baa lately 
liren put In opeimtlen Tha preaeat chapter dMorlbaa 
tbe mat depoatta et rich Inm ora which lie near the 
ghorea of Lgike Superior, and thoaa metboda of mlnlns, 
tranaportatlon, loadinc and unloading, by which the 
enormoua bulk of ore which to neceeaary to keep the 
bleat fumacea of onr ataal worka In oontinuoua opatW' 
lion, to brought from mine to furnace at a coat ao low 
aa to enable this country to manufacture steel far more 
cheaply than any other country In the world 


riTe^oa baeketa unlaadlag Haiarlal at the atuek pile 




The loBf niw of ore hlafc 
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fwrlor nlnao, 

*lv«n but eununer by WUIlam J Olcott, prealdent of slated of 182 tong, which passed tbrouab the lanal on 
the (Mlver Minina Company, Dnlnth, the speaker drew Aufuat 17th of that year In those early days mlnlOK 
attention to the laid that in I8t4, while William A. was done by open pit work methods the ore being 
Bnrt was surrejlng township lines and malting goo- hauled out In carta and damped into railroad tars The 
legloal observaUons in Marouetle County, Michigan, he Marqirntte range furnished aU the Iron ore from Ijike 
noticed a deflection of eighty-seven degrees from the Superior until iK7fl, when shipments began to be made 



normal of the solar oompass, and thereupon sought for from : 
and found at several points outcrops containing Iron to dat 
ora. In 1M7 a forge was started about three miles began 


from these outcrops, and on February loth, 1848, the Wisconsin, and 

first Iron to be made In tho Lake Superior region was 

produced by Ariel N Barney, the daUy output of the TeB>t«n baekel 

forge being about ols tona. The early development 

of thoio mineo was little more than crude exploration 
In tho winter of 1880, the flrat ore wao hauled to 
Harquetto on the iboreo of Lake Michigan. In 1862, 

CongroM grunted to the Slate of Michigan 760,000 
acres of land for the roostniLtlon of a small canal 
aroupd the Rapids of St Marys Rlvor, copuectlng 
lake Buperlor and Lako Huron The canal wsa com 
pleted In 1856, and the flrat shipment of Iron ore con 


. - c 
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from Menomineo range, from whlib the total output 
to date has been 03 841,213 tona In 1888, shipments 
began to be made from tho Gogebic In Michigan and 
Wisconsin, and from the Vermillion mlnea in Mlnne- 


Ten>t«n bneket #1 unlonder in kold of tka " Wnlvln.** 



LeaBtbotta1dsa,aBfcotsinulioa imakst Uf M S mw. 

TUV PAIT PLAITf VnOASna WKAUOAOE ITgAMU. 





(MMMpMMikr^fhaa ' V • 

fpftM0iSl|so4pMpmMM#ikstaftWlMl|dagthsgksMimI^ 


f am ov tai kmau lAna 












432 


Sclenttfto AmMican 


TEX UOLAKATIOE OF TMl AUB LAEM OF THE 

wm 

{VoHiluded from page 4£9 ) 
till K<>vi‘nim<‘nl, Insli-ad of obulnlng tbem t>r r<-tit or 
iMiiiliaM) from land and Irrlgalloa companloiL Tbc 
pi III of till laud la dLlarinlnod b]r the eoet of tbo Irrl 
tilt Ion wurka for that particular dlaliict, and the funds 
I hill iililalmd are turned Into the general Reelamatlon 
Kiinil and need for the construction of work In other 
iliHiiiipj The BPtllcrs par for the land in Install 
iiniiiN and iMiyment must be completed by the end 
Ilf fill yeora lu addition to iiaylng for the land, tho 
lurniir la subjected to an luinual i barge for the -water, 
Hiiil I be iiioiuy ho roreived la alao appllud to the main- 
ii iiiinii and Iniproienient of thi work It can thus 
U Him lliui the fund Is made self perpetuating. 

riie gi ni ral surveys for this wonderful work have 
In I n mudt , and the achenie Ini Iiidns some twenty-eight 
dllTirint priiJntH,' aa they are railed, the location of 
wlili h la Indicated on the arriimiianylnK map by shaded 
anas AVe also present a table, -whlili gives the area 
ill ai n-s and eatlmali-d ciiHt of hiii h iiart of earh 
pnijnl a« VI 111 bi (ompleled by tho year 1911 They 
vary In Hire from the Halt nivfr project In Arlrona, 
ahlih will bring Jionoo acres under eultlvatlon by 
tl.e yiiir JBll at a tost of $8,300,001) down to the Oar 
dm I lly alieani In Kansas whiib will Irrigate 8,000 
ni ii-H al a roHl of IHMiOiiO Ity the close of that year, 
ni arly 2 niM) non ai n-a will have been reclaimed, at a 
I oat of $70 OUll 000 The works are in various stages 
of prugress Hoini are under survey a few have btsm 
only reei'ntly (Oinmenred, while others are practically 
luiniiliLid and ari. alnady supplying water to certain 
■HI I Inna iif I hi areas served At the prosonl time over 
1,000 1100 HI ri-H are nady for Irrigation, and iHrialn 
nuns wlilili a fiw years ago formed part of a dry 
ind Iraikliais di-strt, are now eupportlng about 31000 
piiipli on farms whoso ferllllly Is In many eases truly 
pill iioiiii iial A largo number of towns have sprung 
up, and the m wlj -oitenod dtalrlils are being connected 
by branch lines with the trunk mllroads 

Till) bimAient work of the government does not 
(case with the turning off the wator Into the canals 
In each district It maintains farmeni who are expcrl 
onci-d in the local conditions, for the purixme of teach 
Ing the newcomers how to till Iheir land suitably to 
tho 8|SM-lal conditions and requirements of the dls 
Irleta In which they have settled flovernment dem 
onslrallon farms have been establlBbi>d uiton which 
the frulla and cereals most adapted to the local con 
dilinns are raised 

Now It must not for a moment be auppoaod that the 
two million acres of land to be brought under Irrlga 
tton by 1911 repreaent the whole of the government 
m homo Aa a matter of fact, It marks merely the be- 
ginning of a vast system which contemplates the re 
covery uf no less than thirty mllllun acres These am 
large Dgurea, let us trauslato them Into the terms of 
IHipulatlon and taxable value U 18 estimated that a 
fair average value per acre of the Irrigated farms. In 
eluding the value of the land and of the Improvements 
thereon Is $150 per acre It this Is a conservative 
estimate It follows that tho total value of I he rerlalitied 
land when It has been bronght under full ■ uUlvatlon 
will be $4,600 000 000 Not only will this vast prop- 
erty be added to the total taxable value of the farms 
of the United States hat Judging from pnaent rondt 
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lions. It wtU provide homes for at least Qftoen mlllloni 
of people, one-half of them living on iho farms and 
tbs other half in towns and cltlew Several of the lat 
ter have alfeady been founded In the areaa eoverc-d by 
the completed silhemtei, and are showing every ovi 
dence of healthy life and growth Furthirmore the 
povaniasiit will po ss e ei a vajnabls asset 1« the wgter 


powers which can be developed by ntatitiig the giMt 
available bead of water on many of the projaela. 
By Jannary 1st. 1$10, about fifty tboiuand bydianllo 
borte^wer will be available Tbia belongs to the 
government, and will be sold to the Mttlen for powar, 
light, and other pnrpoaea at the eoet of prodnotlon. 
Bo valuable Is thie asaet alone, that It will make np 
tho entire eoet on some of the projects. 

It U impoaslble within the limlU of the present 
paper to do more than to give a brief outline of some 
of the more Important of these great works. 

Tvma Project CALtroaniA —This project consists in 
the diversion of tho watera of the Colorado River by 
means of the Lagans Dam Into two canals, ons on 
each side of the liver The dam la located abont ten 
miles norlheaat of Ynmo. Arisons. These cansla wlU 
Irrigate all the bottom lands of the Colorado and Qlla 
rivers In Aiixona botween Laguna Dam and the Mezl- 
can boundary, about 84,000 acres In all, and In Call 
fomla they will serve 17,000 acres of bottom lands la 
tho Yuma Indian Reservation This region resemblea 
the fruitful valley of the Nile In Its soil, climate, and 
droughts The dam, which atretrhes entirely acmea 
the river. Is remarkablo more for lU length than for 
Its height Unlike the huge Roosevelt Bhoebone, and 
Pathfinder dams, to be described later. It Is an over- 
flow weir, its purpose being to bark np the waten of 
the Colorado suIBclently to provide a full enpply for 
the two Iriigatlng canala By the year 1911 it will 
supply water to 100,000 acres at a cost of $4,600,000 

Bait Riticr Pmuftt, Asixona— O f an entirely dllletv 
ent character are the engineering works of the great 
Balt River project, by which, within two yean from 
now, 310,0(10 acres will be Irrigated at a cost of $8,800,- 
000 This project Involves the construction of a stor- 
age dam 384 feet In height, al Roosevelt, Aiiiona, 
nbkb will Impound 1284,000 aero feet of watoK— that 
la to say, sufflclent water to cover that number of 
ac res one foot deep The dam Is most advantageously 
located In a deep and narrow canyon, whose bottom 
and aides are of rock The storage basin of the dam 
which will have a superflcial area of 26 6 square miles, 
will be large enough to catch and store the waters of 
the great floods to which the Salt River, In common 
with niost of the rivers of the arid regions, la liable. 
Because of the remoteness of the work, the oonstmo- 
(Ion of (he dam has involved heavy Incidental engl 
neering expenaes It was nooessary to nut a eoetly 
road over which to carry la the machinery and sup- 
plies, and because of the high price demanded In tbs 
bids for the supply of (cement, the engineers were 
driven to iba exp^lent of erecting a cement mill and 
uianufai luring the enment on Utc spot The water la 
rcleoaud from the dam by massive gates. It flows 
down the canyon to a point forty mllea below tho 
dam whore It Is diverted Into two main canala, one 
on each side of the river A power canal 18 6 miles 
long, servos to develop electric power by which water 
will be pumped from underground sources, and In 
crease the Irrigable area by 60,000 acres, making 310, 
000 ocroB In all that will be brought under irrigation 
by 1911 at a cost of $8,300,000 

SiioHiiONF PnuKiT, Wtomibo— N ear the northern 
boundary of Wyoming, the gavemment Is building an 
other remarkable daw which has the distinction of 
being the loftiest structure of the kind in the world 
U will rise $10 feel above Its foundation, and so nar 
row Is the canyon that the masonry will measure only 
176 feet along Its crest. Here, os at the Roosevelt 
Dam, It was neceosary to rut a rood many miles In 
length out of the solid rock In order to gain aceeoa to 
the site The dam will create a reservoir with a stop 
age capacity of 466 000 arre-foot, and by 1911 the 
water will be available on aome 100,000 at res of cbotoe 
land The dam will regulate the flow of tbs water, 
and thirty miles below the dam the stream will be 
turuad Into a tunnel threo and a quarter relies In 
length which will condnot It by a large canal Into the 
district to be Irrigated 

Nogrn Platte Pbojrct, Nssbasea Wtohino — Tbs 
third of the lofty dams Is the struotnre known as the 
Pathflnder Dam, so named after the well known ex 
plorer, Oen John 0 Fremont, who nearly lost hla Ills 
at the site of the dam In trying to row tbrofigk the 
canyon Although the etmeture la abont 100 feet legi 
In height than the Pathflndor Dam, the storage kosln 
above It Is of aneh favorable tonnatlon that tt win 
Impound over 1,000 000 acre-feet, and wlU be onipahio 
of holding In ohack tho greatest of the floods to Whlek 
the netloM North FlatU Is aublecL Below the dam 
the government has built a great canal, 06 miles in 
length, which will carry the water to the hrlgsblo 
lands of Wyoming and NAraska. Tbs broken elwnw- 
ler of the ground necewltated the Gonatmctlon el sav- 
oral Important concrete vladnote, one of whloh U 
shown among our Uluslratlons. Because of the poOow 
nature of the soil the oaoal for many mllea Ot Its 
lingth Is lined -with concrete. By 1911 this gyutem 
will have brought 110,000 aoreu under trrlivtlon. 
When the whole scheme has boon developed 1$ wfll 
serve some 300,000 acres ts Wyoming and n oqiial 
amount tn Nehtaahn. 


HmneKA a» PAYEnnSeau Pnoymta, iDABnr^dJjm 
of tha mamliiworttnt works of the RedsamUen 
ice Is that which If belnE usotM out on the biahe 
River In Idahoi At Mliildqka a dam and regulating 
gate have been hnUt acrosa thf river, and ISO mHef 
of canal and 190 mUes of dltohee wtU serve to ooavey 
the water to 180,000 scree of land. Farther down the 
river, near the border line between Idaho and Oregon 
are the Fayatto-Bolae works, whloh by the end of 1911 
wm bring 100,000 arras under culUvnUan. UlU- 
mately, this vrejeet will reclaim 371,000 aorea of land 
In the Payette, Boise and Snake riven In southweet 
era Idaho. 

UHrowAaesK Vaiirv Projfct, Ckamuno.— T o the 
public mind the meet apcctacular of the IrrigalloB 
works Is that known as the Uncompabgre Talley, and 
this because of the groat tunnel through the moun- 
tain recently opened by Prealdont Toft, which forma 
the most notable feature of the work. In eoutbweet- 
era Colorado the Uncompahgre and Ounnieon riven 
flow In approximately parallel conraoe, 10 mllae apart, 
on either aide of a mountain range some two thousand 
fret In height. The Uncompabgre, which la a com 
parativoly InsIgnlBcant atream, flows through a valley 
containing 700,000 acres of rich land, whereas the 
Gunnison, a mnrh larger river, flows In a deep canyon, 
wnore there Is practically no land available for culti- 
vation The United States engineers decided to cut 
a tnnnel, lOH feet by 12 feet In croaa-eectlon, tor six 
miles through the mountain Thu Incallon of tho tnn- 
nel waa flied at a point where the canyon Is over 
half a mile deep A road sixleeu miles long was cut 
down this gorge, the machinery brought in, imwor 
plant esubllshod, and a few months ago the tunnel 
was completed When Proeident Taft opened the works 
the watera of the Ounnieon River began to flow 
through the tnounlain and emerged In a valley, whore 
they will render fertile some 140,000 at res of rich soil 

In conclnslnn, we should again Impreea It upon the 
mind of the raader that the 2 000 000 acres wbkh will 
be brought nnder cultivation by the year 1911, repre- 
sent only abont ono-flftecuth part of the fertile land 
which will ultimately he opened for settlement when 
the various achemes shown on the accompanying map 
have been worked out to their full development Bo 
Judiciously has the maUer been handled by the United 
States Reclamation Service that the work will be self 
anpportlng and se'f perpetuating Bo inioesstal has 
tbat portion of it welch Is completed proveu to be the! 
k le safe to aay the work of reilalmlng barren land* 
In the United States wUI go on nntll the whole of the 
arid lands upon which It Is peoslble and profltable to 
bring the water have been brought nnder cultivation 

Limits of space prevent any extended reference to 
the nature and quantity of the crape that will bo pro- 
dneed on these Irrigated lands In many soctlona the 
greater part of the acreage will bo devoted to the rais- 
ing of hay and forage, aud particularly of alfalfa, for 
which there Is a great demand aa winter feed for 
■attle. The stnek, which dnrlng the summer Is fed 
upon the high pasture land. In the winter Is driven 
down to the Irrigated valley farms, where It feeds 
directly from the stark Irrigated land yields about 
Bve tons of alfalfa to the acre and its average value 
is about $6 per ton As mahy as 300,000 head of 
aheep have been fed In this way In one winter on 
IrrlmOed tend near Billlnga, Montana Tho fertility 
of the terma la something that moot be seen to be 
appreciated Average land In the Bast will yield 16 
bushels to ths acre. On Irrigated land in Colorado 
the yield Is 40 tashels. Ths Bastem farmer may 
gather In a yes one hundred dollan' worth of ap- 
ples from an nore, wbereae on the Irrigated land of 
the West the valne of the crop win reach $450 to 
the acre, and according to Mr J O Blanchard, eta 
tlstlclan of the United Stales Reclamation Bervioe, 
apple oroharda on Irrtgnted land In the Taklmm Vhl- 
ley have yielded from $300 to $1400 par acre anno- 
aUy, while good orchard land eelle at from $300 to 
$3,000 per acre, when oontalnlng fnll-bearlng traea. In 
this name valley the value of (arm prodnete In 1907 
reacbed tbs aagnlficent aum of 13,838,000, and 86,000 
cattle and 90,308 shuep, of a valna of $3,000,000, wen 
ranged and fed. 

With the ptirpoee of etndylnd enomonaly blfk volt- 
ages a riwrt okpirtmental ttanemlaaioB Baa baen 
bnllt la Bwidan wklota te adapted to opeimto at 800,000 
volto. A ipeolol tom of tranatoimar Is 'nsed to fiip 
Blab tbb hlfik aleotRHnotiTS toroe. (Anralatlaf OU is 
used for tniiiiatloB behrsaa the Ugh and tow-tangton 
wltidlnga Tba tine Is uofipartsd on tk* Mi«8Bded 
typs of iBtalatorg Fhlob art bupg at a dt8towe> of 
11 foot tfout. Testa of tbs snrfoqe disekane shmrad 
that a WlrA of 10 square milUikstSrs (AOlflO- gqnare 
iBoh) onss sattlofi Fonld dlflduu«a«33M00 v^ of 
30 square tolfflfoetoto at GOjMO vOlto. ot 100. sopars 
uininwtm at lOO.Oob voNs. and of 360 sqdons alUI- 
meton at MOMO voHs. As riis fosstop oHa ratss^ t» 
430,000 volte, tbo liOiso ersv yatr Io«0 kfid aMu 
leopod tnin tho lasnlAtora At aiiAt tka gltw' of 
dteOkaifs oooid bs 0880 *<$80 avoFr 
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VpxuutK tj. fgog ^ 


Tfce Piopofed Uke^^o-tbe^^otf 
Deep Wrterwiy. 


That portion of the Unitod State* which le popniarly 
known aa the Ittddio Weet, and In tha govemment re- 
ports as the North Central Region of the United States, 
eotuprisea twelve States, whose combined 
area Is TI>3,iir>0 square mllee, and Its popula- 
tion approximately thirty millions Within 
lb boundaries are Included one-fourth of 
the area and ene-third of the population at 
the United Sutes 

Originally retEarded as part of the so- 
called ‘Oreat American Desert," the Middle 
West represents today 
of the value of the Improved farms of tb 
country, contains 

live stock, produces nearly eighty per 
of the food products and over one-half of 
the butter, com, wheat, oats harley rye 
flaxseed potatoes, and poultry that are 
raised In the entire United States. Further 
inont os a manufacturing center It contains 
thirty five per cent of the tobi number 
mnnntoeturlng eslabllshmenla, thd turns out 
annually thirty three per cent of the manu 
fattiiTcd produi ts of the country Also from 
the Middle West comes Ihirly three 
of the bituminous coal mined In the United 
Slalea, and seven tenths of the Iron ore 

The wealth of n country Is very closely re- 
lated to Its faclIUlea for transportation, 
moreover students of the economics of 
tmuHiwrtntlon have come to realise that 
Ideal conditions can be reaihed only wheu 
a country la served by a combined system 
of railroads and canals or other waterways. 

Of the formor the Middle West poesessea a 
veritable network, being served by over 
86 000 miles of track, which reprosenta 
forty throe |)cr cent of the total mileage of 
the United States This railroad system has 
been (livelopcd along lines that are adintr 
ably adapted to meet the conditions, which 
are, that a huge and bulky tonnage shall be 


baoM long distances nt a low cost Nowhere In the 
world la fright moved so cheaply aa here But when 
ws speak of the railroad system of the Middle West 
as being admirable, and while every credit is due (or 
the Herculean ellbrts which have been made to keep 
imce with the growth of the country. It must be adml^ 
tad that this vaat network of Hues, great as It la, has 
failed to keep pace with the rapid and enormous In 


Evidence of this Is seen In the ■teaddy returring 
periods of tongostlon, when the rull roads are quite 
unable to move the tonnage ihai Is olTered with any 
thing like reasonable cxpcdllluii 

Nature bo«L\er has provided the Mlddb Wist with 
a aystem of natural waterways whiili awaits only the 
adjusting hand of the mglneer to iimki H laiwble of 
transporting at low <ost and ulih reaMinabli ix.lirlly 
the more bulky fnlghiH of iIih MiddU West, liaMng 
the railroads lu d>al with the hlglier (bias 
freights, for wliosi mon rapid [ransimrta 
Hon a grealir iliurgr Is leU.d and willingly 

paid \Vi In III. Mlsslssliipl 

River 

This nohli rliir whhli pimtrati's the 
Middle West Ihrniiglioiil Its i nilrt Kngih 
from north to sniitli has six hundred tribii 
larlos (ort> till of which an iiailgabli and 
Its dralnugi inn Is 1 ’hTt.l Hquari nilliis 
Us irlbutarlis iiaili hwiiv i ast and wi-st 
from Ihi IV r nt sin am fur ii dislanei nf 
4 300 miles If Kill WI n In »i I nut In u 
motor bent wlili I lie luUntlon nf rellowiug 
fviry nni of Ihesi. sffliiiuts from Us isdiit 
of dlsihsrge Into the MIsHlnsIppI up (o ihe 
head of nailgHlInn Ills iipslrenm journeys 
would aggregnle slxUm tlirjusand miles 

Hiatis and Tirrllorli s 

lu thi early du>s nf (lit mitkiiiinl and 
development of Ihe Mississippi Valley the 
Iranspnrtatlon both of passtngirH and 
freight was di p<.nilt nt nlniosi iiUlrily on the 
river and Its Irlhiilarles Wllh Ihi adient 
of the sliaiii railroad and I he oisnlog up of 
whsi had Ishh known as tin Qriat Anierl 
Ijlug In the west nf the Missis- 
wllh the I iiiiHlruitlon nf a rail 
road MjsiLm paralleling tin river there was 
a grailiinl dnllue of water boinv tisffli Ibi 
lumsenger travil alminil In Its tnllrely and 
the fri IghI trafllc In an i ver Intreaslng dc 
grec being absorbed by llie new and swifter 
means nf tmusimrlatloo 
The iitlllly of this gnat rlvir for llie i-on 
vejanii of fulght Is gnaily i iirtulled by the 
fart that It Is sulijis t In hiavv flonds which 
wash awny Its bunks and deiuisll Lbe ma 


crease In the products of the (arm and the failury 



BIBDt m yaw, ihowus tex tait area ot oovrtrt to be 

UETEO IT THE giar TO THE liXXI W&TXBWAT 
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mtlM of tnUorwar, nwUiw • total from l^ke MIchIcan 
of aliont lallea Into the dmlnaiH canal U admit 
ted fnm Lake Michigan a Toinme of water whoae flow 
U equal to 10,000 coble feet per aecond 
At the end of the canal proper are controlling worka 
ooneiating of gatua and a movable bear trap dam, by 
which tbo flow of water from the main channel la 
controlled, and the height of the water regolated 
There are aeven melal alulcei^tea of the Btoney type 
with a vertical travel of 20 foet and an opening 30 
feet wide, and the beartrap dam baa a vertical oarllla- 
tlon of 12 feat on an opening of KO feet South of the 
controUiag worka the Dea Plalnea Kltcr (tributary to 
the Illlnola Hirer) baa been widened and deepened to 
accommodate a flow of 1,600 000 cubic feet of water 
per minute The main channel, the extonaion to 
Joliet, etc, Involve a total excavation of over 12, 

000 0(N) cubic yarda of material, and the oatimated 
coat of tho completed work la 160,000,000 
The leglalatlon autborlxlng the development of 
the water power paaaing tbrongh the Chicago canal 
waa aecured in 1002, the acheme contemplating the 
extetulon of the main channel aa a waterway and 
canal for four milea aouth from the controlling 
worka. The power bouoe, of which we preaent an 
lllaatratlon, waa locatod on thla extenalon, two 
milea below the controlling worka, at a point where 


waterway from Lockport to Orafton on the Mlniaalppl, and that the exiieuai uf uialnlalnlr 

near the mouth of tho Illlnola River, and in 1906 the home by the Federal governmenL 

Hoard of Englneera lubmlUod a propoeal to canallie Tbo problem preaented by the 33 it 
the river from I.ockport to Utka, a dlatance of 83 6 alppl River from Oraftnn to St \ m \ 

milea. The plana provide for lorka 80 feet wide, 600 by the discharge of the MIhnoucI HP 

feet long and with 42 feet of water over the sIHa. a aorloua dletiirblng element, and II 

Prom Utica to Orafton on 
the MlmlMlppl. 220 6 milea 
It waa prupoaud to dredge a 
Lbannel having a bottom 
width of 200 feet, and depth 
at low water of 14 feet It In 
ronaldered that the volume of 
10,000 cubic foot, which 



ims fioroapD tABi^nTo-'niE-ouur watcsway. 
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iuiiiill»< till' Hvnr by building noroii It at In- 

1, n ilB Miiliioi rged dumB which would rhnnge the totnl 
h|(i|ii of in'* feet Into a mrloB of iKmla, with locka for 
1 JB,-*II1K Ih< tihli* fniiii one lo the other Tlili achonio 
Is ,,i>en to fhi oliJtnHon that the enermoua amoiint of 
.lit lirmiKhi dcian by the Mlmuiurl River, and the ma 
I.rinl from ill. loumontly eroding banka of the river, 
Boulrt ultliiiBlely ttll up tho poola and neremtltate 
H,ll^y clre.lglng The third method and probably the 
Ih hi would be to maintain the ictream at a atated width 
lu Inieii tmnka that were thoroughly protected with re- 

' I'l )H not iinllkrly that the ulllmate aolutlon of the 
probltm will cviiiHlHt In a eomblnatlon of the three 
imthodH Hiiggcwtcd above It muat not be forgotten, 
inonov.r that the volume of water available on Ihia 
Nirc?iJh iliirliig llie loweat alngea of the river will be 
IwreaiM-d by the I0,0IH1 cubic feet per second die- 
iharged from t^ahe Michigan through the Drainage 
fanal Further proaumptive evidence of th« feaalbll 
It} of tho maintenance of not Icae than H feet through- 
out the year la to be found In tho fact that tho Im 
provement work which haa been carried on by the 
gow niiiicnt cnglncHTa iiiidi r limited approprlatlonii for 
a nuiiilicr of yoare haa iihowd It lo be entirely poaalble 
to maintain a Ioa»t depth of g feet Ihronghoiit tho 
Iicrlod of the lowcat Blagee of water 
t’Aiao TO niK Oi ur or Mmto - South of Cairo, the 
MliwlBiilppI entera the “great alluvial baain " and the 
ipieBlIon hecomea one of keeping the river wllhin Ita 
liankB and controlling the floods. Tn thin reach of the 
river the low water flow la 70,000 cubic feet per aec- 
ond which at high water Incrcaaea to 1 600.000 cubic 
ficU For over half the year eieept In yeart of un 
uaually low water a depth of H feet If avalUble The 
300 tnllea of tho river from Red River to the Gulf pro- 
videa gufflclent depth at all aeaaonR of tho year even 
for ocean-going alilpa, but from Cairo to tho inoiilh 
of Hod River, a dlalanrc of 160 milea I here are ohatrue- 
tlng barn which would have to be cut through to main 
tain the 14 font deptK 

For the pant nix yearn the englneom have had little 
dllBcuUy In maintaining a 9-foot channel through 
these barn by dredging The MlauUalppI River Coro 
mlaalon during 1907 malntalnod eight dredges at differ 
ent bars during the tow water season, In order to d< 
termlne tbc (lossthlllty of maintaining a depth of 14 
feet, and at three different imlnts It was found possible 
fo develop and maintain deptha of 18 foci 17 feet and 
m feet reiliec lively 

Tiiy PassHiNu Nirn ttia tiiv Nrw 'WATtjiw it— That 
tho railroads arcc Ineatutble of handling wllh facility 
and dispatch the bUHineas of the busy sesson was re 
criitly recognlued by James J Hill, when ho advocated 
Increasing the trackage by the expenditure of 1099 
000 000 for new remda Tho nec-essllles of the West 
howcjver are so preiwlng that they cannot await the 
duplication of railway mileage, moreover the business 
nten of the entire country who are Intereslud In the 
movement of freight reallxo that the only iiorraantnt 
and economkal solution of the various Iramuiorlatlon 
problems Is tho Improvement of the Htreama and rivers 
of the I’nlted Slates K eomplele »y«lera of waterways 
would Bc I as a regulator of rates and as we have noted 
above, would serve lo relieve the railroads of Iho more 
bulky freights which ani tho cause of the present eon 
gist Inn 

That the lakefto-tbi-Oulf Waterway would he a 
Istneflelal sad profllable enterprise Is shown by a eom 
parlBon of tho freight movement by river and by rail 
from the port of St Louis for the y.^rs 185'. to 1900 
the stallsUes of which gallierod by J A Ockerson of 
the Engineers’ Hub of St I.ouIs were published In 
the Ilnport of tho Mississippi River romralsslon for 
tho year 1901 They show that the maxlmiiro rale on 
wheal by rail from St Txiitls to New York was 24 6 
cenU iier bushel In 1M77 and 116 cents per hiishil In 
1900 as against SV, c-ents In 1877 and 4<4 cents In 
1900 fnim St I.sials to tha seaboard at New Orleans 
Again the total niiiubcr of bushels of grain exported 
from Ml Uiuls from 1883 to 1900, Inclusive was 761, 
004 719 I he average rale per bushel from St Ismis 
to Liverpool by th.' Mississippi and Oulf route was 8Wi 
cents less per bushel than by rail do Allanlk ports 
Those flgiiros show that the magnlfleenl sum of over 
IB3 000 000 might hav. licen saved to the producer 
and shipper had the grain been carried by tho river 

The poBBlbllltles of river traffic are shown by the 
two following lllnstmtloiis The stoamer "Sprague" 
a typical stern wheri lowhont of tho Mississippi River 
tvpc, reeontly look down the river at one band the 
cargo of 67,000 tons of* coal It would have required 
nearly *000 cara containing Iho average carload to 
haul this single cargo Again the Harry Frank has 
carried 9 266 bales of cotton and s quantity of eotton 
seed at a single load This single cargo would have 
msdi 300 train carloads There Is a wrong Improa- 
Sion In ihe popular mind aa to the relative speed of 
transport ntlnn by water and rail The “Sprague" look 
down her huge cargo In barges at a siM.ed of from 76 
to 100 mil's per day, whkh Is mneh faster than the 
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avenge apeed, aa given by a high railway anlhertty, 
of freight carried by ralL 

ft Is our Arm belief that the openlDg of a waterway 
14 feet deep from the Lakes to the Oulf wonW not 
only ranae an Immediate development of the extatliig 
traffle, bnt that a type of steamer suitable for lake 
and river traOc would be built to meet the opeolal 
requlrementi. Fmthermore, we bellevo that the re- 
aulta would be eo epcounglng aa to warrant, before 
many yean had gone by, the expendltnre of additional 
suma of money In Increaaing the depth of the channel 
lo *0 feet for the aecommodaUon of through ahipmentg 
bulk from lake and Mlaolaatppl ports to foreign oonn 
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To the Mltor of qis fiooORnrip Aiomug 

Bask In 18H, wben 1 WM eiskt yaarp ol4U Ay pai^ 
enA and I had to onai the Uudaon Rlrw fro Hudson 
to Athena, N T We oroed In g ferryboat w1t>A waa 
propelled by horaea which workad a tnddle bMMBtb 
the upper or main dedk. Theae boats wars In eommen 
uae at that time. From this you wffll eee tlmt what 
may seem curione to tho preaeht generation la In leab 
Ity eomethldg that waa very oommon half a oantnry 
ago. CHsatsa A. Habsu. 

Two Harbon, Minn. 


The total erllpae of the moon on the morning of 
November 37th wai well obaerved by Prof Brooks at 
Smith Observatory, OenoTO, N T , the eky being nn 
usually clear after a long period of clouds and storras 
As a naked-eye spoctailo the eclipse waa a very beauti 
ful oso the moon when Immeraed In the earth a 
sbodow having the appearance of bumlabed copper 
All Iho different phosea took place according to the pre- 
dicted times os follows 

IT M 

Moon entered shadow 2 It A M 

Total phnee began 3 14 A M 

Middle of eclipse 3 66 A M 

Total phoae ended 4 86 A. M 

Moon left ihadow 6 38 A M 

The moon waa In Taurua, and the octultatlon of a 
number of alara by the moon waa observed 
Several bright meleora from tho Illela radiant, and 
which were due that night, were noted. 

Most interesting of all, however was the observa- 
tion of ITallay i comet with the large telescoiie during 
the total phase of the eclipse During moonlight the 
comet was quite invisible oven In tho largest tele- 
scopes, It being yet quite a faint object But during 
totality tho Bky was quite block and on setting the 
tekwcouo lo the computed place Prof Brooks had thta 
celebrated comet at once tn the Held of viow Ahhough 
faint and small, a mere miaty apot with a central con 
densatlon and diffused edges. It was an easy object In 
the lO-lnih aperture equatorial telescope But In a 
fi w w(H.ks U win be ronalderably nearer the earth, and 
should be visible tn moderatewbod InslrumenU 
Thu iKMltlon of the comet on the morning of Novem 
ber 37th was right aacenalon 4 bonra 44 minutes 10 sec- 
onds, declination north 16 degrees 18 minutes— a short 
dlstanco south and east of the bright red star Alde- 
baran In the constellation Taurua 
The comet Is moving westerly through Taurus St 
the rate of about one* degree dally, but changing very 
slightly In declination toward the south 


Tb the Bdltor of the BtTBimnr AmMucait. 

In tho October lOth lasne of the Bciaamnc AtixaiOAff 
yon pnblbh a ceruln flve aquare which eontalna bb A- 
scribed diagonal square haviag all the odd numbari 
of the aquara wlihA said Inscribed aqnara. Any 
aquare basod upon a prime number can be arranged so 


Prof Majoraiia has made his hydraulic microphone 
tho baale of a now ayatem of wlrclesa telephony 'The 
hydraulic mkrophone consists essentially of a small 
glBiw lube, which Is attached to a siretibed membrane 
and serves as the outlet of a Jet of slightly acldulatod 
water, whkh Is subjected to s cerAin constant pros- 
sure The descending stream passes, at a short dA 
lance below tho outlet between two platlnam elec- 
trodes cBlablleblBg a connection, tho restoUnoo of 
which Ih modlflod by the local variations In tho dAm 
ptcT of the stream which are prodoced by the vibra- 
tions of tho membrane Tho electrodes and the liquid 
hetweven them complete the circuit of a Ponlsen genera- 
tor which conaUts essentially of an electric arc In an 
slmoHidiere of hydrogen When words are spoken Into 
the meulhpleee attached to the membrane, the are 
mnlu aerial riec-trie wavea, which are In exact accord- 
ance wllh the sound waves striking the membrane, 
and from which tho spoken wovds can be reconatrucled, 
by suitable devices, at tho distant sAtAn. Prof Ma- 
Jorana has experimented with a thermo-eloftTte and a 
rarelled gas receiver, and haa transmitted speech to a 
dlatance of nearly 300 mltea 
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a Awle iwr malrwayo. 

In the bulUAg of atalrwaya and ladders there A a 
simple little rule that la of geoeral appllcathm and 
makes the moat comfortable and practleabto aflalr A 
climb It A 

3 X the rAar the tread = 24 A 86 fnekaa. 

For a laddar UiA glvea a vertical dUtanM between 
rungs of 1 foot, and the rule A based on tha eematea- 
sense prittolpto that It A mere Asa twtea ad hard A 
lift aa It A A go <A the Avel hut there A Aaa «d It 

In a power plant tha aUtra ahonld ha atiali^t A 
Older A permit of handUng long lengths of (dph, eto. 
In regard A width, I f*et » lachea A ahont iba silal- 
mnm, but the aAIra are eomsUmea cut a HttW nar- 
rower. where room A available It A bettav to make 
the Btalra 6 feet Mrtda, wWoih gives pleaty of IMA tor 
two A pass wUbont erowdlag.— Power 


as to conform A t 
among a lot of eleven oquarea made acme years ago, 

I found one having all Ihe odd numbera In same gen- 
eral poalUon but need a IlUA transpoeltion A reader 
the odd numbers reguAr I Acloae you the rwirangod 
square, showing many InArestlng featurea besides the 
inassAg of the odd numbers A. Oauik 

Appleton, WA 

A HMallle PtllM, 

In all flltert of the type of the Chamherland ’ton- 
dlo the fine particles suspended In the lAuld are re- 
taAed ratoer by adhesion to tho fllAriog dApbragm 
than by Inability to paaa Arougb the cbanneA which 
travorae Ao latter, as Ae dAmeAri of Aeae cbanneA 
are much larger than tboao of tho particles and ml 
crohee which are arrested The caplIAry forces ara 
able A exert AA IIIAring notion becanse of the great 
length and IrreguArity of the cbannela of tbeM Uteri 
of porcelain or InAiorUI earA The nse of these HI- 
tan la attended by two Inconvenloncea. 

1 After B longer or ahortar AArval (only 3 or 4 
houn In some cases) microbes are found A pooa the 
flIAr, either bocauae AeA proper motions aim too 
swift to be 'atopped by Ao oapBlary aUractlim, or be- 
tanae they mnlttply tn the chanpela of the Alter 

2 The long and aAnoua ohanneA offer great reaA 
tanoe to the flow of vAcona liquids, and thU resUtance, 
In contrast A Ae Oltering power, conllnuaUy Acreoaea 

OobbI baa devised a metallic fllAr, Ae effletoncy of 
which depends upon the narrowness of lU channeA 
and which removea microbei permanenUy. whlA the 
moleonAr adhesion A lessened by stiaAbtenIng the 
channeA and dlmtnAhlng Aelr length. 

The QobU filter consAU of a strip nf nickel 1/260 
Ach AIck. about 1/16 Inch wide and several hundred 
feet Ang. very finely cormgatod transvenely and 
rolled InA a coll which can be tAhtened or looaensd 
by a screw Tha fllArlng channeA, formed by the op- 
poaad cormgBtlons of Ae succsaslve spires, aro straight 
and ably 1/16 inch long (the wJdA nf the niekal rfi>. 
bon) wbUo their dlamster Mn be made Asa than tlMw 
tha I ‘ ----- 


I oaverU days but reUtts cOtAMal partAA* 
mwdi amallhr than uAroNa, ao that ssiBUotA ol dysa 
tn dsooiArlaod by phtolng thtough tho 


medioBjealntt^fBrloixnnotlTsa. to toit to# ««sa 
havo aoeataA tsMa hasa ta*MA m haw 

aAMv tosi^ nnfsvorahA to ths abOtsK. Wfcsra 
iblBg A wolf witWa tho 


Anwilto tt AlApod that thoy wld lAlfl to ahUto HfF 




li, 190 ^ SdMilific AmericAfV 437 


AmHcw MicytefT—Tke 

Birth aid (iiowth o£ a Yaat hdoitry. 


U tlM polltMal •oonoiDlst If atkad to dMlgnata the 
oltlBiBte aouroe o( the wealth ot the United Btatea, he 
wilt point wlUumt hefltatlon to our vut agrloulturai 
InterMda. In colonial dajra and durlna the drat three- 


proaperlty o( tha country upon the tirrdlctloni of the 
Slate Aciioultnral Department aa to the proapect of 
tha next yaar’n banreat 

Thla fact at tha cloae relation between tha pmducta 
of our (anna and tha pronperlty o( the nation ue a 
whole la pretty well known to every Aiuerliwn, but 
probably few people reallae how craatly the develop- 
ment ot tbe farm landa ot the United States and the 
development of their full productive capacity bee been 
due to the Invention of special agricultural Implements, 


( vrus H Met ormick built the first practical praln- 
barvpatluK mm bine (kimpared with the modem hai^ 
veeter It was but a crude affair Never) belcsa, II coo- 
lamed tbe essential olomenta that have been found In 
every grain harvest) r that has proved a siicress from 
that day to this The parent marhlne bad a mala 
wheel frame from which pi^jfH-tod to one aide a plat 
form containing a luttir bar having Qngera through 
which reciprocated a knife which waa driven by a 
crank. Upon the outer end of the platform waa a 



rOBTT BUIlIKU At WOU U A WEfllM WSIAT HXIP 


quartan of a century of our life aa an Independent 
npubllc, we were eaaentlally an affrlcuUural people. 
With tbe Introduetlon of the ateam railroad and tha 
darelopmont ot our merchant marine, came tbe devel 
tfitmast ot our maautacturea, but three compared 
with our agricultural intereata, were at tint inalgnltt 
cant With the introduction ot Beaaemer steel, bow 
ever, we began to make rapid atndea in all lines ot 
inahnfacture, and during tha past halt century we 
have moved npldly forward to the premier poeltlon 
among the gmat manufacturing oounirlee of the world 
Nevertheleea, It la a tact that today, In spite of our 
lending the world In manuhetarea It la customary 
for Wall Street to baas Its forocalts of the Immediate 


and particularly of that marvel of Ingenuity I be Amer 
lean harvesting machine Originally designed to aid 
the farmer In devoloping aiwraely impniated lUstrlcU 
In his own country, In which the amount of available 
manual labor waa sadly dtaproponlonate to the vast 
area brought under cultivation American agricultural 
machinery hoa been shipped In enormous quant It ha 
to every agricultural country In tbe world and has 
been undoubtedly the roost poteot factor In developing 
the vast cultivable ereaa of every continent ot the 
world 

Kor tbe beginnings ot tbe agricultural Implement 
Industry •• we know It to-day we must go back to 
the year 1831 and to the Suto ot Virginia where 


divider wlilih seiiarated the grain to Is* cut from that 
to Is* left standing AlM)ve the plsirorni was placed 
a reel wbhh served to hold the grain against the 
foclprocatlng knife and throw the ml grain liaik upon 
the plalforiii The machine was drawn by a team 
which walked by ihe side of the grain This mat bine 
waa Buccessfiilly upi rated on the farm of John Steel 
near Hli*els tavtrn In the summer ot 1SJ1 Pho farm 
em of those days were jmovcrhlally conservative and 
It Is omaslng to learn that It was not until 1*140 that 
Mr McCoruilvk succeeded In making his Ilrat sale It 
wfm not until he had gone peraoimll) on hons liark 
among the farmers of Indiana. Illinois ftblo and 
Kcntuiky and obtained from them written orders for 
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i.inrhlnea, that he Indurod a Arm In CInrIunaii t 
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11 xt atev lu tlio dovelopinent of the reaper of reeled upon theie huda, to the aid* of Iho machlno, lag, Oorhasi iB UTI ^ W thd fl«M tlw Bnti saMMpCil 

a ihe addition of (be raker a aeat, a devlie In from whieh It waa dumped upon the ground In the antomatio aailMilhg Madu' ThU nmarkahto ta a a h ln a 

by Mitonnlih In IStb, by whieh the raktr aame year Jonathan Hafnos brought ont tho linrt ooatalMd th* MBeattbl dIaaMta ol tka |foOocai«|( 

, . arried miun the machine and rake Ihe grain "header, ' which waa poahed ahead of the bornaf. clip- reaper with the Ingenkmi gnia hinder added. The. 










^1 




from the platform to the ground In the aprlng of 
iMtil Mi-C'ormirk exhibited hla reaper at the IVorlda 
h'alr at Uindun, and waa awarded the llrond Couni 11 
JUodaL On thla occaalon the Jndgee referred to the 
reaper an being worth to the people of England Ihe 
whole eoet of the expoaltlon At a later uxpoeltlon 
MeCormlik received from the French government the 
decoration of the Legion of Hanoi tor having done 
more In the ceuee of agrleulture then any Ihlng man 
The next etap wee taken In 1849, when tho Mann 



ping the heads of the wheat which were carried on 
undleaa aprons to the aide of the machine and depoe- 
Ited in wngona 

In U50 Adams and OlRord built the first haniMilad- 
lug harvesting machine, which contained a platform 
upon which the groin fell from the endless apron, 
a here It waa hound by men carried upon tha reaper 
The mxt stage of development toward the modem 
keif binding harvester was tho attachment of a binding 
device to take the grain that had been rut and raked 
Into gaveta, and bind the aame antomatlcal 
■■w ly Into bundlee, tho patent for this device 
4 I being taken out by Heath of Ohio In 18S0 
^ I Then came Jacob Bethel In 1884. who pat 
g| unted the knotting bill which loops and* 
forma the knot, and the turning oord 


grain la dellvared npon a platform, where It la aalwd 
by packer*, carried forward into a aeoondary chamhtr, 
whara it Is oompaoted by the packer against a ytOMiag 
trip so arranged that when suttelent grain Is aectimn- 
Isted the trip yields and stmrta the binding inechaniaei 
into operation. The cord la carried on the nmchtse 
In a ball The grain la forced agalnot thU oord by tho 
packer, and when the binder starta, the needle anclteta 
the gavel, earrylng the cord to a knottlng-blll Of Xht 
Bethel type. Here the end la again seliod by tho 
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holder for retaining the end of the cord, 
and later In 1873, after naaoclatlng blmaelf 
with A. Wood he built and eold what was 
probably the first automatic self binding har> 
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#* oPhntiOB, b** ihMl Ml th* HOW Ot gMlU, 

KKiMtib lad th*openUon M «|*1 b rapMted. 

til th* thlrtrUv* r**n iIbm th* produotloa ol th* 
imt motmtol ■•IMilhdsr, the profreM 1* the derel 
epoMpt ot th* hametcr ta* h*«a la th* dlrectloa of 
huprorlnf It* meohaaic*! dsUU* and Inoreaalog It* 
dk* aad e*ti*e(t|r Orlfl««llri th* thrMbloc of th* 
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M o«nt* per aera, aad the horaedrawn aiaohtn* oper* 
ataa at an expea** of tram 60 to 70 onnU par acra 
Thera are but tow atatlsUca obtainable with relatioa 
to the earl/ groarth of graaxutting and grain-reaping 
tnaohlnery In 1840 thor* were three reapers made, 
and lea* than that namber of people were emp)o/ed 
upon them In 1846. DO people were nmplo/sd In the 
maoufarture of 600 machine*. In 1860 the production 
had Increased 3,000, and In 1800 20 000 machines wire 
produced, In the manufacture of which 2,000 people 
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wheat land can b* plowed, harrowed, and seeded within 
a oomparatlvel/ short time, for tracture are also used 
to operate seeding machines, both the pulverising and 
seeding being dono In one operation With the old 
style plow two at res per day could be plowed nt the 
cost of 12 60 per acre With the gang plow drawn by 
gasoline tractor one and one-foiirth airea con be 
plowed In nn hour at the cost of 76 cents an acre 
ir the plowi are drawn by a etuam tractor, the cost 
la f2 per acr*. 



lUi asoblDS outs the wheat, thresfam It, and doUwn K nwdy ■wkwl In one roDtliiuoua utiontilaa. 

UUl VUW or A tO-KOlfX-FOWlI HARTESTXA 0OMBIH 


grain was done by separate threshing outfits whith 
trarelad from farm to farm for tbla purpoee, but with 
tike opening up ot the huge wheat ranches ot the West, 
there haa been developed and brought to groat per- 
taction a oomblned harvester and threshing machine 
several lllustrathma of which are herewith reproduced 
Those wonderful maohlnee cut, thresh, and sack the 
gram at one operation Aa they travel through the 
Hold, one sees the cutting bar, 16 to 28 feet m length, 
altcing its way through the standing grain and on 
ths other side he witnesses the steady delivery of the 
grain In sacks ready to bs banlod to th* railway ele- 
vator The largest ot these machines are to be found 
m (gientlon on the PsclOc coast They are either 
hauled by toanu of from thirty to forty horses, or by 
larg* steam traction engines Th* blggeit of these, a 
Bast marhm*. Is baulsd by a trsrilon engine of 111) 
borae-power The cutting bar Is 26 feet long the sep- 
Siator or thresher measursa 64 Incbea, and has a 
capacity for cuttmg and thrsahlng (6 to 100 acres of 
wheat per day, ths amount depending upon the oon 
dttlon of the grain to be harvested The cutting bar 
of the borse-drawn maebine la 18 feet long, and the 
thresher measures 86 Inches. This maebme can cut 
from 36 to 40 acres per day Th* harvesting sxpensea 
when using the steam harvester, are from 86 cents to 


were employed About tbo year 1880 shortly after 
the automatic cord binder waa iierfcctcd there was an 
Immediate and marked Increase In the output no that 
by 1886 there were more than lOOOOO self binding har 
veelers built and sold, and 160 000 reaiiore and mow ere 
20 000 people being engaged In their production 
Although the American harveeting machine baa ex 
erted the most potent tnlluenee In the develupmcnt of 
the arable lands throughout the world there has been 
a similar advance In the Improvement of other agrl 
cultural Implements and a almtiar growth In the 
magnitude of the Industry devoted to tbclr manufai 
ture For the following statement ot the progrese 
mads os shown by a compsrlson of methods old and 
new, we are Indebted to Mr M. R B Owlngs, ot the 
International Harvester Company 
Piowiso BY Olp MmioDB AKi> Nkw — ^The old wooden 
beam walking plow has been eiiperseded by th< modern 
steel beam riding gang plow Throughout tbe great 
Northwest, and In nearly ail tbs region west ot the 
BUsstssIppl River, the plow dmwn by a tracllon engine 
has long since passed tbe eaperlmental stage Several 
lO-Inth plows are drawn by a 2l>-bon<e-powcr traction 
englna. On a targe farm where three or four auch 
ontflt* are In cgMsratlon at tbe aanie time It Is not 
dUDcult to understand how thousands ot acres ot good 


SI MMAKY OK TIPS AllBICl TTl BAI MAdllVtaT INDtmTSV 
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TirsKHiiivii Machivrm— T h( threshing outfit com 
roonly used thirty years ago LonsIstiMl of the old fash 
loncd aeiNirator and tbo now antlquateil horso isiwor 
There were one or two band luUors and one or two 
leedera minrdlng lo the width of cylinder were re- 
quired to food the grain Into thi niuililno tliree or 
four men luuaaured and sw ked the grain while three 
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tci Hix mpn w«r* ki<i>t biiRy atackinit tli« straw In n 
rloud of < hoklng dust 

Thp iiiodprn threshlae: machlnp U equipped with so 
iiutuiDHlIi band rnller self feeder, autnmatlr weighing 
end HUiktng dm Ire and pneuinallo swlntlng straw 
biBcki r III! nwessary imwer to operate all of whbh 
bring eltbir a Kawillne or steam traction englDL By 
tbr old mrthud of growlDR wheat, tho tlnm rrqulrud 
to )iriHliire a hiisliel Is Ibroo hours Tho modem har 
uHiiiig ttiarhines rao < lit the time down to ten min 
line the old cost being 171, lents per bushel, ns lom 
piirid nllli !>. cents iier liushi I now Tho old thresh 
Inn iiiaihliie had a cnparlty of ITR to 221 bushels per 
day the modern nmihincs ran handle 2 two bushels 
and civi r In I he sanie time 

ItcYiM Mai mire — A similar advanro has )>ren 
niaili In niarhlniw for hsndliug the hay rmp I lie old 
revolving wooden tooth hay rake has given plaie to 
the eelf-diiinp sulky steel hoy rako This maihine 
ran lie up< rated by a tin year-old hoy who lan do 
more and belter work than loiild a man uelng the old 
method Tho liaj tigldir enabli>B tho farmer to lure 
his tiny qulrkly and grcally liiiprovi the quality of 
the liu} By nieuns of the buy loader, timothy rlover 
or alfalfa can be token ilTeit from the swath and 
loaded on the wagon With the modern sweep rake 
the hay lan be taken dirert from the swath or ecsk 
and pul Into the sUuk with the hay stacker Hxten 
slve use Is also being modo of the derrick hay fork 
especially when the hay Is to be pul away In the mow 

COBV Maiiiivmi — Thirty years ago mui h of the i urn 
crop was plantcil by hand cultivated with a one horse 
walking plow i ul by hand with the tom knife and 
pul Into Hill shock by main strength and awkwardnisa 
to-day the iliuik rower aulumatlcally plants the rum 
In hills exHclIy the some distance apart so that the 
corn will be In rows no matter In wlial diroitlou you 
may look at the Held In other words Iho yuuog rora 
can be niltlvated with a riding sulky rulllvalor both 
ways east and west ns well as north and south which 
of course thoroughly destniys all weeds Whan the 
erop Is matured the modern mrn binder euts and 
binds the »>m Into bundles ready to be pul In the 
shork One man with a com knife tan cut alHiiit one 
acre of lom In a day the modem com binder euts 
and binds six to ten a< rts in a day 

The com busker and shredder has twen det eloped 
■nd perfetted within the Inst twenty years This won 
dertul maehlne enablia the corn grower to double the 
value of bis corn crop Ileretofiire corn has boon 
huskiid by band and the stalks have been allowed to 
stand In thi field and go to nnstn, for cattle will not 
eat standing tom stalks Oiiiilng corn by hand was a 
slow sml laborious task at licst but with tho modem 
corn lilndir the farmer tan cut his com irop promptly 
at the time when the Dutrltlous Julies are still In tlie 
stalk With the busker and shreddi r he ran husk his 
corn and shred the stalks leuvis and husks Into 
slovcr whlih lan be pul away in Ihi mow the same 
as hay nr i an be baled ('at He horses and sliei |i can 
be fed on shndded fodiiir all winter and they will lie 
kept In good londltlon wllhnul any other fiwid In 
tho Unlttil States nearly one hundred millions of at res 
are deroled to growing ivirn Ahoiit Iso tons of com 
slslks arc grown on every Bin Thi niudcru Imprnvo- 
mints made In Hie muiblnis used for handling ihe 
torn crop make It possIbU for thi farmer to save two 
hundred million Ions of corn fodibr whbh when 
shrislded Into stover U fully isjuiil In feeding value to 
good llintiHiy bay At the lew cstlniale of $1 a Inn 
the hiiHkcr and shredder Hinne If the whole corn crop 
were shroddid would annually add one hllllon dollars 
to the agrlfultural wealth of the country The i-orn 
shrill r enables Ihe fanner to sliell his corn qiilikly If 
he does not wish to market his crop In I hi car 

Curvii StiAHAivia — In Hie old days Ihe milk was 
slraliiisl Into crniks and put away in the lellar over 
right llii (ream wes skliiiined from the irmks and 
Isborlmislv i burned Into hultir by hand 1 his old 
nielhisl lill Hir skimmed milk aliiiost vnliieless— cold 
sour anil dlliitid to siuh an exltiit Hist It hud little 
value fur feeding |iui|his<h \Mieii Hit tnaiii si parator 
U iisetl tbs skimmed milk la both sweet and warm 
and Is mill h rellsliisl hy ralvis and pigs A great 
deni of work Involvul In handling thi milk Is snved 
by the iwe of a i renin s< parator The milk dom not 
have In be canted Into the bouse or to the crllar or 
to the spring or cooling tank there art no unneces- 
sary fans crocks pans and other veusels that must 
be washed The mam ai itaratnr enables Ihe farmer 
to double bis dairy prodiiils with less than one-thtrd 
of the work Involvid In handling the milk the old wav 
The yearly Income Ir.mi a aisid cow should be 2li 
Under the old melhnds (hi >i arly loss was $22 which 
U altogether sllmlnHlid by ihe use of the cream sep- 
arator 

0ASO|,y%y Bigaish. - Among the Improvements which 
have helped tO transform drudgery to a pleaturahle 
postlnmnn the form the gasoline engljie must be given 
a pnnnlnenl place Uluii wc wrr« buys on the form 
nearly alt the odd Jobe wore done by hand The wooil 
p]W Md l,be eum crib were always full of terrors for 


the avsrtife darm boy, but the gasoline angina has 
wrought a magical ebaaga. This mechanleal handy 
man will tumlah power to operate the cream aeparator, 
to chum, and to teed the ensilage cutter, and It wtU 
BBw the wood and ahell the com, and do Inaumerable 
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ment six Im/A Thfl' npM ^mtmaat Hmt U M 
loired by aataigt aglag ^ a short tUgtv BMn 

dMag arlao acqalraB by thte mathod, la from Ifarty t*- 
slsty days, ths quality of wtas kapt for msay ysanT hi 
bottles. r 


been brought up on the term. The gasoline engine is 
both an economical and reliable power and It needs 
but little attention A lO-horse-power engine of good 
design uses about one gallon per hour when doing Its 
full in-borse-power work. The trolley car and the 
telephone are doing much to bring the term Into 
closer touch with Ihe larger cities but It la the gaso- 
line engine that Is doing most to keep tho boy on the 
term. It la made In various styles and sixes, to suit 
the needs of the ten-acre farm os well as those of the 
ti n thousand-sere ranch 

MAMiar SpseAnRiL— A great deal has been written 
Bboul the abandoned farms of New England, and were 
It not tor the improvements made on the manure 
spreader now eo generally used, the same doletnl 
story would be written about many tarma In the Ohio 
Miaslsslppl end Mlsaourl valleys This region hsi 
always been known oe the garden spot of the world, 
but even the marvelous fertility that Is so common In 
Illinois Ohio Iowa, Missouri ssd other Htates. noted 
for I heir bounteoiie crops would soon become exhaust 
to If the Bolt were not replenished with plant food 
The manure spreader makes It posslbls for the tenner 
to renew Ihe tertllllr of hla soil every year Instead 
Ilf growing fifteen bushels of wheat to the acre, be 
fertlllxM his ground properly and reaps a harvMt that 
will average thirty bushels to Ihe acre Indeed many 
fields have been known to yield as much as fifty bush 
els per aire 

The moilern farmer Is working with a well-deflnod 
purpose His constant aim Is to do less work that 
iiqiilres iiiuiK.le and brawn but more brain work Me 
purpusen to purchase mai blues that will do the drudg 
urv nnd Irksome tasks wbik he hlniE<.lf can find time 
to solve lbs problems of farm management. A little 
head work pru|ierly applied to the management of a 
farm wilt often (urn loss Into profit 


A Xeppellw Volar Kx|ni4I|Iob 

The objei t of the Zeppelin Polar Expedition Borlety 
nceutly organlxfld in Oennaoy, Is sulllrlently explained 
by Its title The executive lomroittee has deilded to 
send B preliminary expedition to Bpltibergeu, in the 
summer of 1910 ter tho purpose of studying the ice 
of the polar sea and dotormlnlng the conditions which 
must be satisfied by n dirigible balloon operating In 
(he polar reglone The committee attaibee great Im 
liortance to new ImprovemeBte which will enable Zep- 
pelin bal loans to make long Journeys and deems It 
ncecBsary to make preliminary voyages over sea In 
order to solve nutnerons problems which are very Im 
purlant to the practice of aeronautics In such condl 
Hons An airship will be at once designed ter over- 
si a nights and should be cam|il«l«d by the beginning 
of the yi-ar 1911 

It might be thought that as Peary and Cook have 
reiubcd the pole — and found nothing there, as vould 
have Ism tercseen — It Is useless to send oat a polar 
expedition In an airship but this view would be erro- 
neous In previous expeditions the explorers have had 
mil her leisure nor hilUtlcs for the lollectlon of Im 
imrtant sclentiflc data If the Zeppelin expodltten la 
suicessful Its members win bn less hampered by lark 
of Hint, and less ixbansted by tetlgne and privation 
Henni they may be expected to make sclenllDo observa- 
tions of great value 


Aging Wlnw wllb Osone. 

The quality of wine Is grnatly Improved by natuml 
aging In wood or gloss, bet this method keeps a large 
amount of lapltal unemployed and Involves a iosa of 
4 or 1 per cent by evaporation The same Improve- 
lutnt In the wine ran be acconiplished more rapidly 
by the action of oxygen Dousslngault proved thal 
exiiosuro to oxygen makes new wine loss acrid and 
hastens the deposition of Impurities in the term of 
loos It Is asserted farlbermore that wine does not 
Improve by age eitber In wood or In gloea, nniw It 
has already absorbed a certain quantity of oxygen 
from the air and Pasteur has proved that wine de- 
prived of oxygon Is not altered by keeping 

ArtlBclar arlng has often been tried but It baa beAl 
found Impossible to obtain the desired result by the 
Introduction of either pure oxygen or pare eeone 
The process patented by Alfred Dom a tew year* ajm. 
apnears to be more successful It consists In the ‘In- 
troduction of oxygen and Its transformation Into 
oAonc In the Interior of the roasa of wine A tnbuteT 
electrode connected with an oxygen tank and an tndue- 
tlon coll hi Inserted Into the cadi, and a portloa Of Um 
oxygen thus Introduced Is converted Into osonpAP the 
electric rumnt The operation i« contlntMtf f»t a 
iierlod varying from twenty to ninety minuted, acoord- 
Ing to the quality and quantity of the wtoia^ ^r dla- 
ttllod splrite It may be necoaeary to eoBtlha* ttw $naV 


BaXa'mM P^lenM. 

The treatment of stognan water with petroWnm, 
which te effectual alates^Mioqultoed. operataa also to 
an Indirect maimer ,<m Aq&'iMt kfoadool boa tnaffd 
Investlgatlona on hoa^ ‘T/lmaMthie" dnrtog Beptenv 
her, 1907 Theae are abetracted to the Arcbtrea M 
Parasltolcgle One Ht the holds of the ship. whMx 
contained ellk eocopos, had been almost entirely Cgi 
VBstated by rets. Their pr e a e nce there had probtott 
been due to the MKohartoe water from the fruits $nt 
Ice placed near ths bold to queatien To this body 
water which It had been Impassible to remore, petMr 
learn was added. Two weeks later, on arriving at Har- 
■elllea. It was found that not one cocoon had bami 
damaged by tbe rodonts Mr Hondonl sought to find 
out how tbe petroleum had been so elBoaoloua, he ear 
deavored to determine the sentttlvenasa of the rat M 
petrelenm A sewer rat was aubjerud during ohont 
forty five minutes, to the action of the vapor of about 
100 grammes of commercial petroleum to a closed at- 
moaphere ta bsll commnnleattag with the exterior by 
a narrow orifice) The animal began to exhibit Iv 
bored breathing and dnrtog ths last quarter hour, a 
lasaltude to its movements Attar these manifesta- 
tions the animal licked the hairs of Its beard, it was 
depressed and ate little Three days afterward It wgg 
found dead to Its rage The autopsy Bhowed that Ita 
viscera were very rongeated and that the totesttoea 
contained some petroleum Another rat was subjected 
to a diet of petroleum It refnaed bread treated 
with petroleum, bnt accepted meats. It died after 
about a quarter of an hour Tbe author mode InquliT 
In petroleum refineries, and upon boats which trano- 
Iiort this product. Rats do not exist there or siu very 
rare Mr Msndnul concludes that rats have a pecnllar 
aversion ter petroleum, which drives them away rethart 
than poisons them, the aversion with which they an 
Inspired resulting from their deaire to seek shelter 
from Its toxic action In addition (he petrohnun, 
thanks to Its Insecticidal effect, rids the rata of their 
panwltes and of the Infectious germs which they an 
able to transmit 


(Tileery Ceffbe. 

At the Congress of tbe French Association ter too 
Advancement of Science, which was held to Mile Mr 
r Dorveau gave a communication to which he studied 
the history of tbe ussge of Ihe roasted root of chicory, 
ee a substitute ter coffee — we are Inclined to eay, as 
an adultentlOD of coffee 

The author of this Invention is unknowrn, perliaps 
hi was not willing that future generations shol^A know 
the name of him who concnlvod what many consum- 
ere cannot fall to call a misdeed, it Is true that tba 
growers of chicory, and the manutectarera thereof, 
have worked herd to erect a statue ter him. 

Not only la the name of tbe Inventor unknown, but 
even tbe date of the Inrentlon has been seriously dls- 
pnted, and Is a question which bae long been dls- 
v-iused After examining the documents, Mr Dorveoa 
believes be bae been able to establish that the Dutch 
need chicory In 1090 There was a delay of almost 
a century before Ita usage spread beyond the country 
of He origin, the Prussians were the flrat to adopt It 
to 1703, the French have been making nae of It sloes 
1771, and there bos been k singular dsvelopment of 
tbs usage of chicory to France stoea that date. 

VatanoDt d’Bomare, to praising the nsags of ehlcoiT 
In hli dictionary of natural history, pnbltshed to ]S7f, 
without doubt contributed more thu anymis else to 
Its widespread use 


How Long XTin Un WorUPe mrnppir of Iron Loett 

TjSsb than 3 million tons of iron ore wsa mined to 
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TW iMfMt ud Noft Mo^en 
Sled Worlt* ia Ezutence. 

Za. 

The impM InoTMM In 4tM bmlneM ot thn United 
Stetw StMl CorpoiWnn Y^nrad U ueeeMary, eoii 
four TMwn ago, to mmko a cdkalderable increase In I 


roondlug tba ' 

^ oompany to aearah for a al^ where a htri* area of 


wUoh wonld be located 
diatanoe of the great centere from wblih the auppllea 
ot ore, coke, and llmeatone could be dorlred Such a 
location waa foond In the State of Indiana on thu 
aouth ehore of Labe Hlehlgan, aome twenty Hre tnllee 
aontb ot tbe city of Chicago Here the company pur- 
ohaaed a tract ot over 8,000 aorea, with a frontage on 
lAka Michigan of aaven mltea. One thouaand arrea 
of thla property. Including a water front two mllea 
Ip extent, waa aelected an the cite of the new ateel 
plant Tbe property waa a dreary waate of drifted 
aand, entirely uninhabited and covered with a ecanty 
growth ot graaa and ecrob timber It waa an Ideal 
location for the purpoaa, for on one elde It waa acreial- 
ble by tba ore«arrylna ataamera from Duluth and on 
the other aide It waa aerved by aeveral tmnk rallrooda 
over wboaa trae^ the coke and llmeatone could be 
brought In and the flniahed producta hauled away 
without any Intermediate handling or tranawhlpment 
With inch a virgin alte to build upon the deelgncra 
of the plant were able to work with a free hand, and 
tha component parU ot this, the greateet ateel pUnt 
In axletence, were therefore laid out with a atrlct 
regard to the economical handling of the enormone 
ma e a ei of raw material and flniahed product It can 
he underatood that where the total tannage of material 
handled in any Indnatrlal eatabllahiuent rune Into the 
mlUlona, It la ot the highest Importance 


Scientific Ameficen 

A water euwly ayatem, served by two 10-foot con- 
dulta leading from Lake Michigan, whose pumps an 
capable of eupplylng 170,000 gallons ot water per 
day under a head of ISo feet. 

A railway eyatnm extending throughout the plant 
which Includes 12S mlloa ot standard railway track. 

Adjoining the ateel plant tbe Lompnny hu built an 
entirely new town for the at-commodatlon of Ita «m 
ployeM Already It houane eome IB.OOO iieoiile, pf 
whom about one-lhlrd are employed at the worlu and 
includea about SOO dwellings, three hoteln and a w bool 
houee built by the company Also many dwellings and 
buMinesa blocka hate buun erected by private peraoDB 
The town has been laid out on the mnnt approved mod 
ern lines with broad brick imvad con< rcle nr macadam 
etreets and cement eidewalka It contains Its own 
waterworks and gaa plant and the whole town Is light 
ed from a large generating sutiun In tbe steel plan) 
Space hae been reserved tor two recreation i>arkB and 
everything is being done to render this city coinpamhle 
with the best model Industrial iltlea of the country 
TUN OHL DUCK AND IIVIAIAIUKU AI'PIIAMKH 

When the ore steaniem from Duluth arrive at 
Qary, they enter an artifli lal canal feet deep and 
280 foet wide, which exlenda at right angles with 
thu shore line tor a dlalam-e of l,Ar>o feet Inlanil 
when It widena out Into a 7I>0 foot diamclir 
(uming basin The west bank of the canal ad 
joining the ateel works Is formed by a massive 
(-timrele retaining wall back of whlrb cxUndliig 
parallel with tbe canal, are the ore iinloaders the ore 
handllug bridges and a vast oisui i-oncreted uita wllli 
concrete vralls on either aide for (he storage at the 
ore for winter use The completed plant will Induda 
ton unloading mnchlnes of the Huleit type him h nin 
chine conslsta of a musslve walking la um at the outer 
end of which la u vertical arm ending In a ICKon gmb 
bucket The eteanier Is moored ulongalde the concrete 
bulkhead, and as soon os the linuhes are off the un 
loaders ibrust their lu-ton buckets Into tbo holds. 



foctnre, notably that of utlllxlng the blast furnace 
gases In gas-driven power plants to operate the blowing 
engine and provide electrical power for the operation 
of the various mllla Apart from the veet extent of 
the plant the feature which hae attracted the attention 
of tbe engineering world to the Gary steel plant Is the 
great economies which have been effected by the use 
of gas-driven engines of great slie for tbe generation 
Ot practically all of the power required for operating 
the machinery The plant la owned by the ludlann 
Steel Company, to whose vice-president Mr O Q 
Thorp, we are Indebted for aaelstanne In tbe prepara- 
tion of the present article 

Work waa rommenced In March, 1908 and at the 
prenut time over one-half of the plant haa been com 
pletad and la In operation The work of construction 
Is being nteadlly proaecnted nnd when the wbole work 
is Unlshed the equipment will be as followe 
A harbor, with complete ore-nnlaadlng facilities, and 
a storage yard capable of accommodaUng C,000,OUO tone 
of -ore 

Sixteen modern bluet furnaces, bavlng an annual 
capacity Of we Urns or pig iron 
Six opstt-boartb furpsce buildings, each containing 
fonrtean <e-ton furnaces. The combined annual capac^ 
ny ot this plant Is 3.760,000 tons 
A billet iniu and a rail mill tha largest In the world, 
oapapls of tntnbif put 4,000 tons of ratle per day, plate 


bring up tbe ore and deliver It to a conveyer car 
which runs bach and dlschargos It Into a trough un the 
edge of tbe etotkyarri, or Into u hopiier on the iiiai blno 
from which It can be shnl Into cars Tho niacblues will 
have a combined unloading captulty of 2 500 ions of 
ore per hour Working in lonjuiutlon wllh tho Ilnletl 
unloaders will be Ion Hoover g Meson traveling con 
veycr bridges These huge etrmturee live of wbbh 
are shown In our pauoranih view of the eteel works 
are about 600 feet long They extend from Itae con 
Crete trough before mentioned Into wbbb tbe HuUtt 
unlooders diet barge clear arroes tbe wbole width of 
the elorkyard Kach bridge Is provided with a 15 tun 
grab buiket by which the ore In picked up from Hio 
trough nnd deposited In the etock pile from which It 
la picked up again as It Is needed and 1uad(-d Into 
tbe blast furnace eupplj cars the object of the hugu 
storage yard which Is 4 000 feet in length le to enable 
the company to provide a enlB«lent supply of ore to 
operate tbe plairt during the live months of the year 
when lake navigation Is sunpeiidod *Ita total cspai Ity 
la about 5 000,000 tons 


kWWtpat mlllu, abews plante having a combined 
«apaetty aapelekil to rnU all of th* steel that can be 
PWdttoMJn the epta hearth fomaoa planta 

A bfowfat piaat of a total oopaetty of *2,000 borsa- 
power ter furtil^ini air to th* blast tuniBoes, operated 
tv gaa engteaapt .team engteas of 38,000 

bonoppwar totat 

An elaetrto ptlfnr iftai^ Srivsa by gas engines of a 
eomMmS capioffy ot tN.8«p ttonM-power. tor operatr 
Ing tha vartong mUte 

A eonpM* spulpmant «t tesohaiileat aliim at which 
all Of tha ropalm oan bomada aM tehob of tba mw 


Back of the stockyard and extending parallel with 
tho same are plgbt blast furnaces (to whlih eight 
more wilt be added), each with Ita equipment of 
four hot blast etoves Tbe blast fiimnces are X8 feet 
In hal^t from tbe tap bole from which the hot metal 
le drawn to tba top of the fumare lining, and the cn 
psclty of each Is t(B0 tons per day 
Between tbo etock pile and the fornace la a long line 
of elevated storage bins arranged In two parallel rowa 
One row Is for coke and tho other for ore and lime 
atona Abova tbe bins are four tracks on which travel 
two 60-ton eleolrlc transfer car* The ore Is loaded 
Into the transfer care by the buckets of the nverheed 
ors bridges, Tba coke and limestone are brought up 
over tbe bins by rati and deliver their load dire* tly 
by grartty At tbe bottom of tpe bins are spouts ton 
trolled by eleotrleally operated galea aud below these 
are traoka which run the full length of tbe bins 
hsib Cracks are ebxtrlcally operated lor- 


441 

rise Into whieb tbe ore. coke and limestone are dellv 
ered from tho bln spouts. Tbe lorries carry the ma- 
terlale to what are known oe the furnace skips,’’ lif 
which there Is a pair to each furnace Tbe skips run 
upon an Inclined railway which runs direct from a ptt 
below tho transfer cars to the charging platform at 
the top of the blast fnrnai-ei Koch trip of the aklp Is 
made lu about 611 set ends and Its average load eon- 
slata of about T liilo luiunils of ore or 6 IHM) pounds of 
llmestotiu, or 2 600 pimnils of coke The operator 
merely starts the skip on Its journey Ita journey up 
the Incline and the hull ul Ihc charging platform 
above are purely automatic 
The blast rurnsi-e la a huge stool sliell lined with a 
Ihick wall of Oribrli k Its Inferior cllumoler Is ID feet 
St the base or hearth 21''. feet at a height of U to 
21 ftit above tin hiarth 16 ful nl the top It Is loaded 
(nil with a iliarge of iiiki liiiuslont nnd Iron ore 
Tho sir for 1 uinbuslluii Is Intrudin 1 d ttiroUKli a series 
of water tooled luvtrts which enter tin fiirriuci near 
thi top of the hiarlh TIiIh ulr Is Hit|>|dlid by liuga 
blowing engines at an nverngu iirtHHiir, of IS iKuiiids 
per square Inch Part of Ibi hot gasts from the lop 
of Ihc rurnarc after first huilrig tioi n i leaned In the 
primary u ushers are icd Ihniiigli thi hot stoves of 
wUli b tliorc on four to each fnriiai e as shown In our 
paiiorutnli vn w of thu iilant The Btiivcs aro huge 
lyllndrhal plate sleet slrin lures mini wllh a honey 
conih of fin hrh k 1 lie burning of the gust s In the stove 
raises the liiupcrnturo of the llrebrli k aud wlen this 

that stove and turned Into anotlni oin of I hi series. 
At the sami time the iiilil air front the blowing en 
glues Is taiisod to puss through the now lieuictl fire- 
brick of the first stove win n It Iskes up Ihc heat given 
up bv tbe (ombiislinn ot I hi furnace gases and re- 
turns It to the hlHHl furuaii 1 he oiiernllon of tin blast 
furnace Is continuous and the li niperaliirn varlis from 
that of the molten Iron In thi luarlb at I lie bottom to 
that of tin void • barge wblili lias Just been lulroducid 
at the toil. As tho charge Is rediiied If gradually do- 
seends as molten 
mi tal and as slag the 
Blag Iwiause ot Its 
lighter weight, float 
Ing on the lop of the 
molten mi tal At reg 
ular Intervals the slag 
and thu metal aro 
se|>araii ly drawn off 
Into ladles the slag be- 
ing battled to the slag 
pill) and the metal 
being lakoD to the 
mixers or east Into 
pig inidal as hereafter 
described Rarh tll^ 
nare at Gary has a 
capaelty of 4&0 tons 

CttAVrVH AM) PIBTSini TIOV 0» BtAST H HVAtT CASRH 
The niUHl striking novelty lu the Gary steel plant 
Is the suhelitutlon of gaa etikliies for steam englnm 
In produi Ing the enormous quanlll} of power nices- 
sary for operating this bilge cstablishiiicnt The blow 
Ing engines whfih supply air fni the blast funiarea 
are npHnitcd In part by gas mgliies of a tolal of 
64 0(H) horse |)Ower and all of the uillls are driven by 
eloilrli motors lurrcnt for wbkh Is pmilined by elw-- 
irli generators dilven by gas engines of the largest 
sixe and of a lombtned inpaclty of 120 ntX) horso- 

Originally In the early days of steil making tbs 
gases were ullowisl to 1 sc ape friini the lop of the blast 
fnrnai-o and go to waste TImii tbe liiiui of the fur 
line PH weru cIiouhI iiiid the gHsii, weri louduited to 
large liollcr housi-s where tin v win iisi d to lalse 
sleani for driving ihi hIiuiii blowing mglms through 
nut tha plant In tin latest linprovsiiicnls as liiHtallc-d 
at Cary the whole of the gases are utilised llie dla 
gram show-n herewith gives the dial rlbul Inn of those 
gases, and It should bo remembered tlial the figuree 
given are for eight furnaces onl) whlih tiigilher 
produce JZl'inoOO cubic feet of gas per hour When 
the wholi slxtien are ninning the total produitbin 
will he about 4 > IHHI 000 1 ubic feel per hour Of fhls 
amoniil Hi per lent Is ueod In heating the hot biovhs 
In whiib SB we have seen the air la heated Is-fiiru 
entering the blast furnaces The slenni Innler plant 
uses 7 5 per i-enl 2% lu'r cent dlsappeurs In the gas 
washers the blowing engines 12>j is r cmi and 45 
|)er cent Is avallablu for the gas engine s in ib - hcirli 
imwer station All the gas from the lop nf tin olost 
funiaca>s first iioaswi through dust mtilicrs and a 
liriniary washer whlih remove tin Inryir part of the 
solid Impurities and that imrl of lie esa whlih Is 
burned In the hot blast stoves and no, hr the boilers 
goes direct from the primary wasli. 1 to Its destination 
Tho gaa which In distlmsl for lb, (.ns engines piiss, 
tbroDgh another washing planf of whlili thin are 
four to each pair of blast fiiriinces The gas u I him 
((.'uatinuiii oa pope jiO ) 
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onti I an rfudlly 
andonUnd that 
the aoreoge In 


'' The workhiK bu<na, OMTV vtow sIkh 

t lUTATOl AT AIGnTin, KAVIAf. OATAOITT, 1^,000 

ttaeaa have been developed along 

IIOMi ahleh have enabled the 
United Htatve to handle wheat 
with an erononiy and dispatch 
which la not to be matched In 
any i>art of the world 
By way of lllnelrallng the 
metbnde by which oiir grain 
crop le handled we will follow 
the course of u consignment of 
grain from a farm on the west- 
ern prairies mroas the broad 
American continent and out to 


Inverted In pass- 
ing over the 
strap pnlley, 
empty It into g 
apout placed 
there to receive 
It The legs of 


tors can lift a thousand bushels an hour, the legs la 
the huge elevators at Chicago, BuOalo, or other great 
elevator renters, can lift as much as tan thousand 
husbela an hour As the grain la delivered from the 
bead of the elevator. It desoends through wooden spouts 
Into four grain bins from, ten to twelve feet In depth, 
whlih form the main part of the building 
The next itep Is to load the wheat into the freight 
cars, which are shunted upon a siding adjoining the 
elevator The operation Is simple The grain Is drawn 
from the bottom of the bln Into thn boot of the ele- 
vator, lifted to tbe top of the bouse, weighed in hop- 
pers, and then allowed to flow by gravity through a 


tions of all grain elevators, big or unall, whether the 
building Is built to accommodate Bve thousand bunhels 
or two millions From the receiving houae the oara are 

hauled to one of our great Middle West 

dtles, such ns Kansas City, 8L Umls, or, ■■ 
would probably be tbe cMe, Chicago. In 
conjunction with other trtlnloads of wheat 
they will Anally be rolled alongside of, or 
Into a covered way beneath, a hugs 
structure SOO to SOO feet U length, StO 
to 400 feat in width, and towering 160 feat 
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fpfa. ^ air If It b« ode of tb* older buUdtnga of lu 
^ «m be botlt of Umber, bnt It it be of the 
lateet noOetronUon, nioh m tbot thown In our UluetlW 
thm of ftae l,0«0,00(Mnuibel elevator tor the Oimnd 
Tranb fUifiW ot TUten, OnUrlo, or the Sanu F« ele- 
vator et Cbteano, IIL, of 1,500,000 buabela capacity. It 
wUl be boUt of 


our five tbonaand buabela have bran aold and bouj^ht, 
and sold yet again, and that by the mere flick of a 
man’a Anger 

Arrived at the great rity elevator, the rar dnora ate 
rolled bock and oar live thoueaiid bnahela of grain are 
Immediately attacked by what la known as the power 


0 

Kphotel ’ JTiie rnnelatH of a largo two-handled scoop, 
to which Is Bttaiheil a rope that Is woOnd upon a 
rotating driiin ^ 

The drum la so nxed upon Ita shaft that whan 
the man at the shovel walka away with the latter 
the drnm nadlly uawlnds but as soon oa he 
stO|ik the drum 




ooneiAi. Tuw of m oahta H iutatoi at chuam. 
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Chicago and the Railroad Syatan 
of the Middle West 


Tll^ ( Ai'iiAi ot Tiir Miihiijt Wmt— W hen the flr»l 
AinerliAD Hiltler John Klnxln, thu Indian trader 
iHtnhllKhL-d himaeir at the mouth of tho Chlraitn Rlvor 
Ml thi yiar ISOI, b« little Imaclnod that he was re- 
^lioimlbli for the beKlnnlnae of one of tho (troaleet 
lilliH In lh< world, nor did he know that he had arol- 
ilinlully lilt ui>on llio \ory H|iot whhh by virtue of Iti 
KooKraiitihal loiatlou wau iloetlnod to heroine the 
aroHloHl mllruHil renter In thu world On the other 
hand to do JiiHtlre to thin flrat aottlor It should be 
inenthinid that the B|iot whhh ho rhoso for tho homo 
of hlniwiir and family wae a (t.nler t-ven at that early 
day well adapted for suih trade as carno hia way, 
for BH far lauk BH the early daye of Fnmrh exploration, 
tho ChlraRo river forined jiart of a line of travel by 
which the Indians roaibid the Mleelaslppl River Ry 
Juumiyini, ii|i tin rlirr and Ms south liranih a lairt 
ago of Bonn four or five miles brought the Indians 


noia and Michigan Oanal, and the State was granted 
alternate eectlMs cdt land on both aides of the canal 
route The ootninleslonera proceeded to lay out towns, 
one of which wee Ohloago, which wee located at the 
eeatem termlnne of the canal. The Unde were thrown 
open for purchase In the year 1S30 Buildings wort 
erected, and a movement of eetUera at once commanood. 
(hlefly by wny of the lakes and Urgely from New York 
and the New England Statoa. la 183S Congmas made 
an appropriation for a harbor at Chicago, a channel 
was cut through the sandbar at Its mouth, and In I8S4, 
for the flrat time, a achooner sailed up the rlyer 
1'hree years later the town was Incorporated as n city 
with a population of 4 170 

The canal failed to fulllll the high hopes with which 
It had been constructed, and Indeed tt was not finally 
completed until the year 1848, bnt a new method of 
Iranaportatlon wms at hand which was deatlned to do 
tor Chicago and the eurroandlng country all and far 
more than had ever been promised by the canal In 
the year 1847 the drat mile of railroad (running to- 
ward Qaluna, III ) was commenced, and three years 
later there were forty two miles of connecting lines. 
In February of 1 882 the city woe couAected with the 


po^UUoa had gtor»tlm doubled, the oedna ot IMl 
•bowing ]• »00 tt hud rhin to 

eonls; nnd toe elt7*i wea, wbleh ^ ld87, toe gear ot 
lU Inoorpontkm, was |6S tqnere mllee. had Umeaesd 
to 180 818 eguare mlleo. Todajr thcl populattcB of Ohlr 
cago Is estimated to be 1^78,800, and the aa weSed 
valuation ot all tasoble proparty Is |4TTg91,8Tt 
Cricam tk* OncATMT RAUJWun OtoiTUB ni «■ 
W’oaLo— It Ukse but a look at tho mllmad mop of too 
United SUteo to imdereUnd why Chicago U to-day, and 
has been for tunny yeare, the greatett railroad eantar 
In any conntry BHnated at the eonthem end ot Lake 
Michigan, which projecU tar down Into tho gnat am- 
pin ot the Middle West, It not only InteroepU aU the 
great trunk rallroada, which reach with their eonneo- 
tlons from the Atlantic to the Paclllc. bnt It forma a 
natural meeting and tranafer point for thcae prodnetn 
of the West, which seek the advantage of water true- 
portetlon tc and from the East afforded by the chain 
o' Great takes In the opening up of the vast nnoccu- 
pled regions of the West end Hiddta West, Chicago, 
In common with St. Louie, formed n natural starting 
point for the ploneen nod Immigrants who wen seek 
Ing to better their fortunes In a new and undeveloped 



ThtehLiKo liHklwln rnBirtat cnslnr, wetshlfigOn^ tons, wss hunt for lbs Onuthem FsolOo BaUrowL It Is caiMtlikoirtasiilliw at 10 sdissB hours train of MOeon wehrtbic, with load, ntaBssaiih Tbs Inin, 
wDiglihi«lu,oiu toiis.wMiJdiiiaofafi>rovuraiiiili>ur my frun City llaaequsrstoIheBiUen hew rwk TlwhnraroutiepnseatstfaoRaeofeRngleiiBr.iaDllsMlir 4Mttetbyatbet.ihat 
would be ne cj c—iT to miotBlD thebml nr wheat handMI. 

TBi EOiT rovurvL niioBT ikonn aao thi load r oa> bavl 


arroBs the divide and enabled them to launch their 
canons on the IVs Plnlnes River down which they 
could psHB to the Illinois KIttr and so to tho great 
MIsBlBBtppI II Is InleriHlIng to note In this connection 
that the ( hlcago Dralnngi I nnni a splendid water- 
way 22 fiHt deep and Innii III) to 202 feet wide fel 
lose approximately this old Indian trading route 
Whtlhir or no John Kin? It had any com option of 
the gnat etraUglial li iiiorlnnce of the place whhh he 
had aeletted to maki hie home nnd drive his bargains 
BubsequenI history Iibr hIiohii that this lonely spot In 
the remote wlldenUBH won deHlIned lo become the 
greatest meeting and iliHtrllnillon noliil of that won 
derful network of rallHnys whlih has grown up so 
mpldly oter iho whole fme of ilie l.nllod SUtes On 
the opposite hank of Ih ihir from I he Klnrlo home 
the United Stntea governmnii Imatid Fort nearbom 
a mere stockade containing two blo<khouS4is (he flint 
garrison of which consisted of one company of In 
tantry of tha First Regiment The m illi meiit at Fort 
Dearborn made but little growth until after the war 
of 1812 nnd in 1830 It consisted of n hamlet ot log 
fconaes tenanted by loss than one hundred people In 
Uir CaagreM autborlied the conatructlon of the 1111- 


F-aet by the Michigan Soutbim Railway, and In the 
following May by ibe Mkhlgan (kinlral The eltect up- 
on the growth of impulallon woe Inatanlaneoua. A1 
tliough between 1837, the year of iu tneorporatton, and 
1840 the city hod Increased only from 4 170 to 4,478 In 
population, the Inception of railroad conetruotloa 
proved such a powerful etlmulus that by 1850 Chicago 
had B population ot 28,200, by 1800, of 108 208, and by 
1870, of 306 806 Tben, In 18TI rams the Oreht Fire 
That terrible dlaaeter, by all the logic ot human eventa 
should have dealt a death blow to the city or at leut 
have retarded Its growth for many a decade to oome. 
Three and a third aqaare mllna of the city wera awept 
out of exlatcnoe and property valued at |1R7,’000,ODO 
woa destroyed, but so far from cheeking the giwwto of 
rhhggo the dlaaeter aerved merely lo demonatnte 
the latent rosourcea Ot the city, and the uabevided 
faith both Of Ita people and tho rountry at large to 
lU future destiny The wreck of the woo4eB efto 
wae quickly swept nwny, and within two yedn tfw 
burned area was oovered with buUdluga ot toj| tout 
modem type, furthermore, nine yrara attar t^e dto 
aster Chicago hod p aaaed the half million mark w^ 
a populaUon 608488. to the next tan yetok th* 


country In thb work of developittent, toe mllroad 
was alwaye the predominant factor Btarting from 
Chicago, lines began to mdlate out over the wide ood 
rmltrul areas of the great Mlsetaatppl Valley, acroas 
the vast prairies, which awaked oaly the udowshare 
and the buehandman to develtw toetr latent ferttltty, 
and Into the fardletant Rocklea, where lay hidden a 
vast itore of mlneml wealth. On the other hand, the 
eastern rallroade, ns they pushed their way aeroM tha 
range of mountains iriilch Oepnrates toe older eaatam 
States from the great Middle West, asturiidy told toslr 
couTM for Chlcsgo as the natond potol «f aonneatloa 
alto the rapidly extending ralisaad aystotps of toe 
West Heanirblle, toe dIscovenY of gold to Caittenila. 
and the tocreaslng enlightsnineiit ne to the natuml 
reaourcea In Jtimber and agrlanknal land of tos eoun- 
try lying twtwaen the Rooky Ifountalas and the l^keUta 
Goaet, had led to gn extenalitp ImiktgtoUan bqt tea add 
oveitoad Into that oenstiy Bndrag^i We knUf kBOR 
tha Factfle oeastji aito H was aid «<• ■)» 

toms td tos Hlddto Woto topu to ttotoHfl’ 

tha Rocky Hotmtato raqga. kAh n 
uanaetotUtotot n cnae m lone. ^inoaajdtoNa'slif^ " 
ant iwd^ ton toaniiwr, the ^ 
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- lymm It, ^ " 

br Ui» bqjteiiilt at Hw llortlMni Piolfle, th« 
* Rnlib m. tbb Noram, asA thia 
UM C&WMO, MttwMikAa * VMt oonplatad lU tiatta- 
dOBtlnMial amBeeUoo. lUwtwfeda. a treat north-aad- 
Matb DOuU wat Mtaw built ta the Ulnierippl Valler, 
irhtaii nldnatelT derelopeA Into the preeent lUlnota 
Ouitni Baihrar, hr whtah diiact oommnnlratton In 
aSorded from OMeaco to the Oalt. 

It la iBpaaatUe wlthla the UmlU of the preaent arti 
cle to eater Into the hlatorr of the development and 
•rotrth of the oomplleated network of railroada which 
la dlteetlr trlbutarr to tihlcaio, bat the claim of the 
elt^ to be the leading railroad center la auggeeted br 
the fOltowtng table, which glvea the number of tbrongh 
and anbnrban tralna Into and out of Chicago and the 
name and mileage of the varioua tributarr roada. It 
will be aeon that out of a total mileage of about 226,000 
fflllea of the whole of the United Statea, nearly one- 
half, or 100,122 mllee, la directly tributary to the city, 
and that, ever theae roada a total of 1 204 tralna enter 
and leave the dty dally 



T^uH. 

** Ateblaon, Topeka h Santa F« 0 070 

10 Baltimore 4 Ohio 4,447 

20 Chicago ti Alton 098 


SdMstlfic American 

Rnonviiro ano Diamimmno thk Fnaieirr — Blee- 
where In the preaent laaue we have apoken of the pro- 
dudlveneoa of that great empire of the Middle Weat of 
which Chicago la the capital Spread out over tho 
twelve Statoa, which In government reiiorta arc known 
aa the North Central Divlelon of the United Statee, 
with their area of 762,660 aquare miles, and their 
population of over 30,000 000, nre between 86 000 and 
00,000 mltoa of track Within this area la more than 
ono-half of the wealth invested In improved farms In 
the United States, and over one-hair of the live stork 
and neat cattle It prodocea 78 per rent of iho total 
food prodneta and more than one-half of the butter ce- 
rcala, potatoes, and poultry that are raleed In tho entire 
country Although dlattoaiy an agriiultural district. 
It la rapidly moving forward to Its ultimate poelllon 
na tho leading manufacturing renter Alnndy It poe- 
avsaea 100,000 manufacturing estahltohmente rt present 
Ing an Invested capital of over tsooooouoou which 
pay out annually betweon $700,000,000 and $800 000 000 
In wogei, and the value of whose annual pupdurU la 
about 24,600 000,000, or about 25 per cent of I he value 
of the products of the whole country Aa far back aa 
1006, the total ontput of bltumlnoua coal was 81 000 000 
torn, or over 32 per cent of the total amount of bitn 
minoni coal mined in the United Sutes That Chicago 
la the center to which the produrta of the Weat and 
Middle Weit are carried for dlotributlon and reahlp- 


the trark rommunicatea by awltchea with acorea of 
paiallel trurka, on whiih tho oeparate tralna are made 
up This railroad la a complete orimnlaatlan In itaelf, 
poaaeaslng lla own locomotives, train hands, and oIBco 
Btaff, and the system of distribution Is probably the 
roost effli lent of Its kind In the world In this con 
nectlon It la intoroatlng to note tliat within the llmlta 
of the city of Chicago are more mllea of railroad track 
than some States contain within their borders Alto- 
gether 2,404 60 miles of track are owned liy eighteen of 
the twenty-alx lines which cenU'r In ('hiiago 
riiii Aim's Sixty Mint u» Fhhoht 8t bway — The 
Illinois Tunnel Comiiany owns and operatoa sixty mllea 
of subway for frelghi Iranic under the buslnoaa hoarl 
of Chicago Connottions are madi with all of the 
prlmliial freight and paaaenger slat Inns of the city and 
with the dm ha on thi three liraui hi-s of the ( lilcHgo 
Klver There arc also conneitlons with the haacmenla 
of many of thi holding wlinli-sale n tall and manufac- 
turing indiiatrlce of ( hhago A dlsiiosal etailon la 
situated on the west bank of the t hhagii Hlvcr from 
whhh vast quantltlea of excavated luaierlal refuse and 
other waste are loaded on rnowa and traneirarled to 
Onal dumping grounds away from the city The dlrwt 
connettlon of the freight subway and this disposal sta 
tion saves hauling through the stn-eta of Chicago thou 
Bands of tons of waste material Tho tonnage of 
freight handled to and from the rallwaya through the 



17ltlUna,«tokU«at4oBe<igamru<itdd<otlwinoai4, fckUHianailiiaiiigtli. was built wllbiii tho brief qww of Bl lunotln. 
Bridge oeram the NlMWuri Biver at lamibant, Huatona. 


na UTUnoi or thi o , ■ * ir r bailboas to thi PAOino ooa2t. 

27 72 Chicago, Burlington 4 Quincy 8 060 meat la shown by the atattaUra of the Chliago Hoard tunnel baa shown a strady liirree 

84 206 Chicago 4 Northweatorn Line 0,226 of Trade for 1008, from wbirh we learn that In that jinrs, and has de<reBai>d the han 

10 Chicago aiMt Weatem 1,467 year the railroads brought Into the city over 10 (WO OOO the rlly Whether thi Imre of t 

12 Chicago Terminal 4 Trana. Co 368 barrels of Sour and 230 000 000 buahei> cv wheal eorn larged to oeiuinmodale passingi 

12 Chicago^ ladlanapolla 4 Loulavlllc 678 oats, rye, and barley of which over 9,000 000 barrels freight traJllL Is one of iho problenia 

4 Chicago, Cincinnati 4 Lonlivllle 284 of flour and over 180 000,000 huahels of cereals were sideratlon, but It seems reosonahh K 

II Chicago 4 Wsotom Indiana 60 reshIpped by lake and railway In the same year over start will bo maiU In the near fi ' 

11 Chicago 4 Brie 1383 3,000,000 cattle and 8,662,000 hogs were received at handle the Immense passenger 

81 14 Chicago, llllwankoe 4 Bt Paul 8,868 the stockyards by ralL Of potatoes over 13 600,000 city underground and thereby i 

11 12 Grand Trunk Syatrai 6,212 bnabela, and of hay some 300,000 tons were brought In, of the streets 

48 188 lU&toki Oontral . . 1361 mainly by rail UmlU of space prevent any further Railwat TrauivAi Fai ilitiks 

48 01 Chicago, Rock laland 4 Pacifle 7326 aUtement of sUtlsttca, but enough has been quoted to trrnilnnl facnilles for passengei 

New Fork Central Unea, Inchid- give an adequate ImprMsIon of the enormoue quantity have not been cummensnraie el 

'teg of flMlghC which day by day enters the city either for tance of the city or with tho 

n 43 Laite Bhore 4 Mlebtgan Bonthem 1 home consumptloh or for reeblpment to other ports traffic This condition, howeve 

81, lOtMgaa CsntfBl > . I 11,834 Chicago has solved the problem of redistribution and i-ccted The president of the P 

8 Cbka^ IndliuiB A BoBtlmm } rssblpment admirably by tbs ronstnictlon of a belt rail- recently announced that a new s 

14 ytitt uai i o l lih Bi ttenl 4 Banit Bto road, wbleh egtonds around tbe city, and connecU with In Chicago, and that the work w 

X^te ., . 8,880 each of the mllroad freight termlaala As the trains early date and pushed to eomi 

I^Wiaylryila taohldlBg. roll into the various yards, they are broken up, and possible The cost of the new U 

M 28 tMWofat Uoat*'.*, , ,, I „ tbe varlona oata aorted out and rearranged arrordlng about 126,000 000, and It will br 

18 BMi Hfuuk IteBto , . f **>*■“ to the paritedlar rallroud over which their journey la railroads that now use the Unto 

1; Fgrw ItenttMtto , 2311 to be contteued. or tb« particular point within the city aylvanla, the Chicago, Mllwauke 

88 j lt mu ii ., t314 at which dsUvarr U to tw made. The reoortlng of the cago 4 Alton, and the Chicago, '' 
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nan la Mo Im opteo coom by gravity, tho care batng 
gtartod dosm 4< BaMto iaoUso, at tha bottom of wtatek 
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IMX THAT WILL >0T BVR. 

Ill I'lifi Sir Hmry liiwmiir InvHntifd a procow of 
Bill] iimkliiK wlilrh rcvoliittiinlxtKl llM Iron and Htonl 
InihlnitiH II7 this Dipthod It whs pmulble to turn out 
nil liiiinMnoa toiinoKi ot a Jow cost and with a low iirr 
(•nlAKO of I'nrbon nnd inanaanrae To bo able to pro- 
iiiK-o In larRi (lumitUloa and at a low roat a molal 
nhlih bud i \< 11 Kroatir lonulle atrongth and dm Hilly 
lliHii Hond lion at omt inalibd ati-ol to luko tlu> plaiu 
In (uniiiHut bllhortn bold by Iron 

t\hlU Him I bad u aroaler ti nallo atronuth and Kroal 
cr rlftldlly than Iron It had lortain llnilialinna whlib 
liBvi grown liii rouHinKly H|i|iaroiil 1 beao IlmltaMoDs 
aijpi ar In tin imr of rti-ol whoro II 1 h Hiibjoot to aovoro 
roiruHlvi aui iiIh oh for ■ xauiplo In Ibo attnoaphom 
of (Itba Impn gimti (I In Ibo fuimg of gag or roal 
ainoki Mt till koukIimii wtih llg Hult air In thi ground 
with llH duiiipmiw or In bnallllou whire It bmomoa 
tbo Inu rraitti nl londiii lor of 1 Iw Irlial < ui ronU Steel 
hOB (uiiK to fall (ongldorod iinibr thoHo luudlllung and 
nutwIlbHlaodlng llg olroim bardnoiin of tixture a 
(oniiinratlvoly abort ll\od nn lul 

Iron nnlla taken fnini doinollgln d buiiiii.a that were 
faiilll In llio I Ightii nth lentiiry an bundi d aboiil ag 
f iirluB Till ti>-da\ In niuiiy a ahliiglcd riiur Ilia 
Kliliigliw mil last I hi Hit 1 1 nuIlH Tint DaparliULDt ot 
AarlenUnre \ntfod tin m nllim iitu of Ibo faniier whin 
U nraiil opou who luakont th( nooiiuilty of Improving 
Ibo (baraolir of tin wiro fentt go that the farmer 


Sci«ntlfic AnMiicaA 

alag dlatrlbaled throtigbout Iron wag belloted to act 
as a ruat preventlvci 

Tbo aama authority gaya "If we onnpt the elec- 
tro-<hemlcal explanation ot tha lorroalon of Iron, 
there ran bn no doubt that rondUInna «hloh Inhibit 
(lertrolytlc effeota also inhibit rorroalon and tdes 
nrta. The purer the Iron In respect to certain metala 
whtrh differ eloclroehemlcally from Iron and the more 
larefully the lark of homogeneity and bud Begregatlon 
are guarded agalnat, tha less likely an Hi' Ldoctrolytlc 
• ffecta to become serlooa Those points ronsUluta the 
oasenllal probloms which confront the msDutaotarer 
who desires metal that will have a high resistance to 
(orroaion 

A few years ago the American Ilolllng Milt Com- 
lisny, of Middletown, Ohio, began to luvegtlgate the 
poaalblllty of produelng from their open hearth fur- 
naces from which they were making high-grade steel 
by tbe usual methnd a ateil very low In carbon and 
manganese The surcesa achieved In this direction 
Biiggesled that It might bn tioaalble to reduce the scrap 
nnd pig Iron to a molten mass In an open hearth fur- 
nace and cast It Into ingot iron wlthont Introdiiring 
the Impurities that ant known to be active agents In 
corruglon 

In making steed by the open hearth proceaa, the fur- 
nare la charged with many tons of selected scrap and 
pig Iron and the ehargic la raised to a sufBclent tern 
iierature to bam out the carbon and the greater part 


*TIm above naUrlal." thg nport, ”la ^bry » 
otptknial foe its jmilty, and la tbe nuMt qoB-eocrasIlre 
material that 1 bare ewnlasd.*’ 

Wnir apedmaiM at ingot Iron mibleeted to twta to 
datemUie ttg tepelle etrala •bowed tbo fodpwlng M- 
•niu Breaking strain per aonare Inch, from 4MB7 
pounds to S1,MB pounds, limit of elacttelty per wjuare 
inch, from 88496 perauda to 4147T poimda, aloogatkm 
Iter cent of length, from 40 per cent to 49 per cent 
We present n set of compemtlTe lUoitratlonn, ibew- 
ing the results of coitobIod tasU on trarlona articles ot 
commerce, one ot eech pair being made of tbe new In- 
got Iron, and tha other of steel or other mttSrlaL In 
every case, both speclmona were tmmereod In a bath 
of 25 per rent anlphnrlc acid The Ingot iron and oba^ 
coal eyebolts were treated In the bath tOr sis hobn, at 
the end of which time the Ingot Iron eyebolt ahowsd a 
loss of 16 6 per cent, and the charcoal Iron eyebolt a 
loss ot 77 3 per cent In a five-hour teat ot two railroad 
apikea, the Ingot Iron apecimen loat 11 8 par cent, and 
the ateel a pike 79 1 per cent Even more remarkable 
was the comparlaon ot ingot-tran and barbed-wire 
fencing material, the ateel wire losing 9&S per cent el 
lbs and of one and a half hours and tha Ingot-Iron 
wire losing only 6 1 per cent In a forty flvs minutes’ 
test of two nalli, the slcwl nail lost 89.9 per cent, snd 
the ingot Iron nsll 4 18 per cent Tha two specimens ot 
corrugated roofing material wore placed In the bath 
for fifty minutes, at the end of which time the steel 
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iiBlng It would not have to renew It every five to nine 
ycani. The thrifty housewife pleagcHl with the bcuiaty 
nnd nlreiiglh of her new gahanlxcd water pall, Ih hiif 
irliMcl and Indignant at having her maid call fair at 
icniloii BH It (M-cmiri to lie r after a very Hhort lime to 
till liiilrH In till bntluiii 

It In gincrnlly rnnHldercHl a plausllile If mil clcin 
iiiiHtratiil tliiorv tlial iHIh ruKlHvc natnrc of hIccI 
iiiiuiH rriiiii liH iliinilcul Btrui litre Tin ■IriuiniB In 
lindinid Into lli« multi n inaiw uf Irun In Ihc furnace 
and In Iliu ladle lu eonvcrl Iren Inin hIhI arc hhhi n 
Hally ImiiurltliB I'ndcr iirtaln eeindllliins an eleetro- 
IvHr aitliin Ih hcI u|i within tin Hlruilnrc of Ihc steel 
between Ihemi ImiiiirilleH with a reeiullant dlslntegra 
thin uf the) metal 

Thin Ih n growing I'onvIiHcin that the ecrroBlon of 
luilals Ih due to this eliilreilvlli aelliin Aiiurdlng to 
the laliwt theur} riiMtlnf, luiiinniiieH on Hie Burfan of 
the metal faeiuiiHC of a dllfirem-e cf potential thin 
a coDdlllnii wblf h la due to tin im|iurllli-H In Hip metal 
BHih an carbon Bulphiir pliuHiiliiirua mid iHirtli nlarly 
niaiiganiHc Dr A S CuHlimnn In a pamphlet entlHid 
"The t'lirrcBlnn of Pi iin Wirt pnbllHliid fay the 
Halted Slaleii Deiiurtiin nt of tgrliulliin Hrrivi-d at 
tbe ('oorliuilon that hIhI lorrcifad nion rapidly than 
Iron for lenvitral nnsuiiH 1 hh f among wliiili were the 
follow Ing 

PIml, Tbe presence if nnd tin Irregular (llstrlbu 
tion of manganese In hIm I thi re inlng Utile If any of 
that BUbstance present In Iron 

Second Tbe greater deal rue Hon of bIccI hy ilertro- 
lyslH an compared wllfa iron ihn to the irriHcnro of 
raangaueoe and varlniiH iintnlloldB In greater iiuantl 
ties than In Iron 

Thiid. The abaenen of slag In hti-cl, wherens the 


of the other impiiritles. 'When IhcBe have been nv 
dueed to the desired extent a predetermined amount 
nl carbon and In particular grodca of ateel of other 
liigreillintH la added to thi molten metal until Its 
I omiioBlllnn boa bevn brougbt lu tbe exact point called 
for by the spec I lie at Iona fur the iiartkular grade of 
Bleel which la being mode, lu Hie experimental work 
of Hie. eompany above referred lo the treatment was 
enllrel, one of cllmlnatliiu Hie effurt being to got rid 
of iiraftlcally the whole of the Imiiurltlea, and bring 
the metal a» nearly an possible to tho condition of ab- 
Boliitely Jiiire Irem They carried the pme<PBS of bum 
Ing nut ibe ImpiirlHca even further than Is done In the 
maiiufaetiiri of eoronierelol ste-el, and there tho pro- 
eiBH stopped leaving In the Iwth a remarkably pure 
liuii wrlileh was subscquoutly east Into Inga’s and wea 
availalili for use In the rolling mills and elsewhere for 
uiuunfarluro Into commcrelal products 
An analyala of this Iron In coinparisoo with com 
neretal ateol, aa made by William M McPherson, pro- 
fessor of metallurgy, Ohio Stale Univenilty Columbus, 
Ohio, showed the following resulta 

Amerlcio 
Steel Ingot Iron 


Sulphur 

Phosphorus 

Carbon 

Maugauese 

Silicon 


0 048 per cent 
0 094 percent 
Oil per rent 
0 47 percent 
Tmce 


0 021 per oest 
U 006 per cent 
0 02 percent 
Trace 


Tho corroiion test of the above samplea, whleh were 
linranreed In a 5 per cent solution ot aulphorte add 
for twenty four days, showed 


Loss, slecl 

lews, Amirlcan Ingot Iron 


gperlmen had lost 78,2 per eent, snd tbe Ingot Iron 2 4 
per cent 


OHIOAM'I nXTT HILU OF FBX16HT RBWAT. 

In our Ehiglneerlng Number of December 6tb of last 
year we Illustrated a ayatiiia of freight subway which 
had been proposed tor solving the serious problsm of 
freight eongestion on the atreeta of thli city In the 
present Middle West Number we present llluatratlona 
of a complete system of freight tunnela, aggregating 
sixty miles In length, which has beevn eempletnd be- 
low the bualnasa center of Chicago, and Is now regu 
Isrly engaged In conveying merchandise and the olty’a 
mall diree tly to and from tbe rallwaya tbe Poat Offlee, 
and tbe varloui oOrg and commercial hulldinga of tbe 
city The Chicago freight tunnela stand aa a unliiae 
achlovsment among the great ^municipal uadertaklnga 
of tbe world, and the capital city of the Middle West 
very Jmtty prldm Itself upon the magnitude and 00m- 
pleteneas of this eonatrnctlve work, whleh lanka In 
Importance with that ether great Cblcage enterpriae, 
the Drainage Canal 

The underlying condlttmii wbfeb htTd M to tbs 
t-onstructlon of tbe subway are tite same aa thoae that 
have prompted two powerful conatmctlon oompaalsa 
to noake an offer to build a ilmllAr freight subway sy^ 
tern beueath New York city, namely, the Intojerably 
congested cenditloq of tbe street tralBo. It Is tbo slotr 
mevlBg mi bulky dray and tha various fralgltt and 
ezproM vehlrlea that are ehleflr rsapottslble for tbe 
growing Btreet eengcftlon In tba boatneii oaglm of 
our giwat ottlaa. It te dalmed that, bsfon ibe cob- 
■tmetlota of Its tunnel ayatem, tbe eongitloaO la tb* 
heart ot C3>lcago were worae than hi soF otbiF d|ty„ 
(Coatiaaed oa pggs 4|g.X 
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TO ARCHTTECTS AND ENGINEERS ; 

Wrought Steel “Detroit Fenestra” 

viz 

"^pe "A" m 21 sizes and degrees of ventilation. 10* x 16* glass Type “C” m 6 sues, 12* x 18* glass, large ventilation 
Type “B” in 21 sues and depees of ventilation, 12* x 18* glass Type “M" m 2 sizes, 12* x 18* Ventilated Monitor &sh 

AH ikaM slaadards an nada as btarchaiiaaaUa wiiu, and malUoiis ara sappliad wbara iKar ara to ba us -d in conbuBbaa 

Immediate shipments are insured when openings are planned to ta^e standards 
Send for our new pamphlet “Y,” contauung full details and dunoisions of these standards, with instructions for erecting and glazing 
FOR FACTORIES, WAREHOUSES, HILLS, CAR SHOPS, POWER STATIONS, GARAGES. INSTITUTIONS AND ALL INDUSTRIAL BUILDINGS 

RECENT INSTALLATIONS OF THIS MATERIAL i 

DETROIT STEEL PRODUCTS COMPANY, Manufacturera, Detroit, U S. A 


{OonUnnea Jnm. page iSt ) 
th« Panama Canal an Uie areatest tank 
of ita kind ever undertaken, yet It In a 
(act that at the close of the present year 
the stripping of the surface material and 
the escavatlon of the ore from the Meaahl 
range alone during the seventeen years 
that mining has betm carried on will rap- 
resent a total of escavatlon equal to that 
required for the Panama Canal 
TaAKBracraTion or Tm Oar — Apart 
from the easy accessibility of the ores, 
particularly In the Mcaabl range, the low 
coat at wblih the iron ore Is delivered to 
the raUroad cam or on the stock pUe at 
the Lake Krie ports Is doe In a large 
measure to the prosent system of me- 
chanical handling and transportation 
which enables a huge tonnage to he 
moved In a minimum of time and for a 
minimum of coaL Prom the time the ore 
Is lifted by the shovel In the "open pit" 
mine, or la loaded Into the skip of the 
deep underground mine. It Is bandied en 
tlr^ by mechanical means and no human 
hand comes In contact trith IL The 


maximum < apai ity of 8 uon t 
Transvenw stiffness Is affi 
Two Harbors, I sides of the v«s8i>I by n syst 


Range steel ore dock at Two Harbors, I 
Hlnn, this season, In 39 minutes. One[ 
of the piers of the Oreat Northern Rail j 
way Company Is 73 feet above water level | 

63H feet wide, nearly half a mile 
length, and has a storage capacily tori 
37,600 tons. The construction of a ape-' 
rial type of ship of large tonnage for the 
ore trade coupled with the Invention of 
unloading machinery of great capacity at 
the terminal ports, has brought the cost 
of transportation down to a very low flg 
ore Thiu, a ton of ore Is now hauled 
one hundred miles by rail from the moat 
dlitant mlnea In the l,ake Superior range 
to a Lake Superior port Is loaded Ip*" 
the ship, Is carried one thousand ml 
by water and unloaded Into cars or oniu i 
the stoch pile at a I-ake Erie port, at i 
cost of less than 91.!U) ptr ton 
The Iron-ore steamer of the Groat lakes tons 
haa been doaigned with a strict refemnee some o1 
to the ocoaomIcBl loading, tranaportallon notable 
and unloading of iron ore In hulk Its which 
charactoriatlci are great length, moderate 9,40R tr 
draft, and a huso cargo bold which ex U Is 


» thm SeWITtne AMOUCAM mkm mrUmg tm 
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Scientific Amertcafl 




LOCOMOTIVE CRANE EQUIPPED WITH ORE GRAB BUCKET 

An faulMiMiiMbla nqn i pawit for tbo haaAng of oaoMriok loooo or |o bolt 



THE BROWN HOISTING MACHINERY COMPANY 
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?!;2i5s:J!S25xtstrJi 

^ n^«iU»lMt of tm sir 

mIssM St s nortnsi pnstars at IS 
pOsB«i MsSfO Inh. Tbt VM aagtaies 

mn br ^ smsGlisliisn Qom- 
pS^ sad tte WostlsflMads Msohlna 
ODBipoacr. Whoa tlba ploat of stateoB tor- 
mum Is oowMed ttar* wUl bs no Iw 
^ than tlitatf4iro of ttMOe onglnos wlUi s 
' tot^ h onopo l ror of 64,000 

OASWivitit KKnio towm rttm 
lOw most Intorostlng tostnra at the 
wlwte ostsbUsbmotit st Qsrr to the huso 
powor boBM, tes feet wide snd 066 feet 
long; which provtdeo the eloetrlo eorrent 
for one-hslt of the complete plant It U 
Um isriest laspower plant In the worM 
and containo oawBtoan herlionUI twin- 
tandem donblesetlni AlIlo-CbslnMn gas 
engines of 8J100 horsenower, each dl- 
reotlr connected to a t,600-kUowatt gen 
erstoT, dfteen of which are 6.600-ToIt al- 
tematinrOnrrent msehlnee and the other 
two tSO-Tolt direct-current machlnea. 
These huge engines are the largest ever 
coastrueted Cor the nee of blastfurnace 
gas. Their cylladars are 44 Inches la dl 
smeter hr 64 Inches stroke Each twin 
unit oarrlea on a SO-lneh ehaft a S-foot 
1Q04on fly-wheet The plant aUo con 
tains two Curtis steam turbine generators 
for starting snd for auxUlary service In 
ease of neoessitr Additional gas-eleatrle 
englaea will he provided In two separate 
bnUdlngs, aggregating 60,000 horse-power 
Thus the ultimate capacity of the electric 
power plant wOl be 120,000 horse-power 
Umltatlons of space prevent any more 
detailed description of the many featnres 
of Interest which are found at Oary The 
combined steel plant and city of Osry 
are the most noticeable instance In Amer- 
ica of the rapidity with which a large 
area of apparently valueless land may, 
at oomparatlvely short notice, be trans- 
formed Into a huge center of Industrial 
activity Not only Is about one-halt of 
the plimt In operation, but the adjoining 
city already has a poimlstlon of 16,000 
souU. Four years ago the site was a 
Wind-Mown waste of sand on the shores 
of Lake Ntchlgan 

Tn xanuie avs groiaei or on 
Huox ekAn oior 

(Continued /ram page ) 
els per hour to cars or boats. It has 
a rated storage capacity of 2 600,000 
bushels, and it may be mentioned 
bere that the elevators of the Arm- 
our Company alone are capable of 
storing 13 600 000 bushels a day This 
elevator is construcled entirely of wood, 
and the square bins which range In slse 
from 600 to 7,000 bosbels isapaclty, are 
built of spruce planks, 3x4 Incbes at the 
top of the bln and 2x10 Inches at the 
bottom laid lengthwise open each other, 
and each spiked to the layer below The 
whole Interior of the main body of the 
building Is built up of a perfect honey- 
comb of these bins. The bottoms are 
tapered and finished In spouts to Insure 
a tree delivery of the grain In unloading 
The more modem elevators, snch, for 
Instanoe, as those designed by the Uet- 
calf Company and shown In our Illustra- 
tions, are built of rehtforced concrete, 
the bins being Mraular In form, ora 
of great strength, and of thoroughly flre- 
Byeat oonstrootlon. The square tower- 
Itks building contains the elsvatlng, 
cleaning, wMghlng, and codveylag mo- 
oblnerf At about the middle height of 
thin bnildlng hmiaoMal oovered passage- 
ways servs to ooatahi ooov e yer bolts, by 
whidi ths cleansd and weli^ gmU la 
tiaasMned to tho top of tbo bins and 
leaded Into Urn parUcolar bln dsMred. 

Tbe annnni cblpmeBt of dmJn to 
■arepo to about li«,oo0,doo bnabato, and 
H ogr amthbumlid bneheto ttm tbs Sa- 
kotn fbnn alto deetlned to crons the oeetB, 
we Witt tmee np ^te* from the Chicago 
sfovMor In wbidi it lir inpqgto* to Us 
lUal stowage! in the Md of an ocean 
cargo steamer. At.tbe epdot tie fanway* 
Jonmey tp the ||f«lto pogseo 

thipogtt eo^dflciu# fipae n: 

( OMU m mi on gaps jdfcr 


&TBWEST 

IIMITED 

I Excelsior Springs I 


JAKE THE SOUTHWEST UMFTED to Excelsior 
Spring, Missouri, and enjoy a visit there 
now-the most ddi^tful season of the year. 

With its improved hotel accommodations Ex- 
celsior Springs has become an ideal health 
resort 

The curative powers of the waters of its vanous 
springs have been a great boon to thousands 
of sufferers from kidney diseases, rheumatism 
and stomach troubles. 

Excelsior Springs is one night’s ride from Chicago, 
on the 

Chicago 

Milwaukee & St. Paul 

RaUway 

THE SOUTHWEST LIMITED leaves Union Station. 
Chicago, 600 p m., amves Excebior Spnngs 630 a m 
tho next day Returning, leaves Excelsior Spnngs 7 16 
p. m.; amves Chicago, 820 a m 

THE SOUTHWEST LIMITED cames etectnc-lighted 
compeutment, observation and standard sleepers, chair 
cats, coaches and dining car, serving table d'hote dinner 
and a la carte breakfast 


DneHptivm booh froo. 


F. A. MILLER 


GEO. A. BLAIR 
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Nkuuik e PKBnm.'Ai, J.oonk LiKav EIhctol» 
rruiA Editor in Chief, John H Fin- 
ley. LUD. President of the College 
of the City of New York. AiwoLlate 
Editors, William Peterrcn LCD, 
C M O , Prlnilpal of IfcOlU Univers- 
ItXi MoDtraftl, Canada, and Oeorae 
^doman, M A, Edlnbargh, Scot 
land New York Thomas Nelson A 
Sons, 1909 Twelve royal ocuro 
looee-loaf volumes, llluHlrated with 
colored plates j>laiis, and ongravIngH 
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{<lonUn%»a from page iSt ) 
liiid Hi the rectilvlng huiue It li diit- 
( li irked Into the boot. Larrled np tb« leg, 
mill Hitouhid Into the bine. Tbta tine, 
lii)w< ler iniA«d at one leg, there naj 
Ih rrmii Hixipen to iwentr. and the four 
lilnH VI III have Ini reaiiod to 
drill Oiir five thnuiwnd bushels of grain 

I Ik II on dlKcbargid by gravity from the 
iKilloin of the bln to the boot of an elovn 
lor are lifted and diai barged again Into 
H big epout, through which they flow dl 
nelly down Into the huld of a lake cargo 

I I will moored alongHlde the elevalor 
llilH reiwl Is of a sperlal lypo whirh 

liiiH been devc 1o|ied for the lake tradi A1 
I hough she may be i-apablo of carrying 
on r Ion Ihousand toOH of eargo nhn la 
nuiliing more nor less tlian a huge barge 

w Ith Hiralglil mrallc-I aldei) blunt of 

and Htcrn with acTomniadalluna fur Hie 
Hianii n al I he Ikiw and with engine bull 
( ra nml laptalnH aiiorninodnllODH at the 
ell rii Till main body of Hie ehlp con 
hIhIh of one vast hold aeeeiw to which 
Ih giilned by a long lino of hali hiia. Our 
'■ Mho biiahelM of grain togelher with hun 
dri Uh of thousand! of hunhelM that may j 
have iHcn gathered from half 
dllfereiit renlora in the wheal growing 
dIstrlilH of the West now start on thili 
long Journey at ten or twelve knots at 
hour to lliiffalo being eonalgned to one 
of tlii> groat wati.rHldn elevalnru In tba 
(lly Tho vossel Is moored alungslde thi 
I li>vulor, with Its hatches oi>I>oslte a huge 
lower like struclurs built against Its aldoj 
uiid extending a story higher than thi 
yisl of the building Inside of the towei 
and swinging from a hinge at Its top Is 
a huge steel-and llinlier Hlrucluro which 
la nothing more nor lew than our old 
friend the bolt elevalor grown 
dlngnaglan proportions. Almost before 
the ship la alongside and the hatch cuv 
era are off, this swinging elevalor Is 
moved until Its boot hangs directly over 
the opening Into the hold The bout Is c x 
tended until It enters the hold and Is bur 
led deep In (he mass of grain The. ele- 
vator log Is some 00 feet In length 
c-an be ralsi>d or lowered some fiO feet Ifj 
noteasary In a alngte hour It 
16 000 bushels out of the hold and Into 
the elevator 
As the grain reochea Iho head of tho 
tower leg, It Is shot direetly Into a Tcuelv 
Ing bln Beneath this bln la a weighing] 
scale with a hopper of 200 bicshcle eapae 
Ity The sccales are set for a certain 
weighty and the weighing hopper Is flllcul 
by pulling a lever which moves a slide In 
the bottom of tho reeelvlng bln above 
The man who docs the weighing la so] 
expert that he ean fill the scale hopis-i 
with the exact amount, no more nor less 
once In every fifty seconds, which he 
must needs do when tho huge marine leg 
Is pumicing grain out of the hold at the 
rate of 1'iOOO bushels per hour FVoni 
the weighing hopiscr the grain Is dellv 
ered direct to the storage hln or if like] 
our 6 000 bushels It be desllned for Irans- 
icon a( Ion ai mss the sen It will be c-ar 
rlcci Be rosH the building and out again 
as fast as thn railway cars can be found 
to accommodate It The cars will carry 
Hi( gmlD direct to ono of the great grain 
cxtcortlng McaportH Portland lloslon 
\iw|>erl News, or Now York 
The mcHiocl of oisrnllnn at the sea 
port cIiMcInn le Hlnillnr to that nf Hin 
( IcIcumi wurelceccHe Tice iuhIu dllferenc-e 
is Hull whereiuc ill ( bliago the hargu 
Hlinimr lav bkhIuki tin Hide of the eleva 
lor nnd Hu grain was delivered dlri*cHy 
to Hu hold througli Hu spout below tho 
open di»r It will freqiu nlly happen that 
thn grain liiiisl Is curried sc vonil hun 
dried feet out over a pier and there dls 
ihargied Into the hold cef Hu is lau going 
steanuihlp Thin Is deeue bv moans of 
a belt convi'yer 

Now, this Is not by emy means Hu first 
time that our constgnme nl of grulii has 
made Its accjualntancc with the lee ii con 
viyer which has been ajeily l^He^lhld as 
the elevator lag belt slrl|eiH>d of lis imial 
cups and lying upon fu side The IwU 
conveyer Is extensively used In I he vsri 
( Coat laard 


Qiicago & North Weston Ry. 



NEW PAXSINCgg TSkMINAt. 


THE PORTAL OF THE WEST 

T HK New Pdtihenger Tcrininal of the Chicago 
and North Wtattern Railway at Chicago u to 
be one of the finest monuments ever erected 
to the commercial life and apint of the West 

It Ih to be l(X3tted between Canal and Clinton 
Streets, extending from the main entrance fronting 
on Madison Street, over Washington and Randolph 
Streets to Lake Street 

More than $20,000,000 is to be expended to 
provide a railway entrance to the city through which 
passenger traffic to and from the territory that has 
made Chicago powerful and rich is to move in 
cease'ess activity 

Work upon die new station is proceeding with 
all the rapidity that skill and liberal expenditure can 
command 

'nie new station will have a capacity for hand- 
ling a quarter-million patrons daily 

It IK confidently a&seited that its provisions 
fur doing this expeditiously and with the greatest 
comfort will excel anything ever known to the 
traveling public 

Almost I0,0(K) miles of railway are included 
in the marvelous system of the North Western Line 
It reaches 2,000 active Western ciues, towns and 
villages included in nine Western States, which arc 
thus placed in immediate and vital touch with 
Chicago, the Great Central Market 

By traffic arrangements with its connecting 
hues practically every point west and northwest of 
Chicago is placed in direct touch with the aty, by 
tliruugh passenger tram service, and freight shipi- 
ments arc handled with preasion and dispatch, con- 
signed through to any one of 9,500 stations, located 
on 62,000 miles of railway, about one-eighth of the 
entire railway mileage of the whole world and one- 
fourth of the railway mileage of the United States. 

The North Western Line is the pioneer line 
west and northwest of Chicago and the Only Double 
Track Railway between Chicago and the Missouri 
River. Its service includes 

THE BEST OF EVERYTHING 


All Aifcnts sell tickets vat this popular 
fXNite. For tickets, rates and full informadwt 



W. a KNISKERN, 


rSleh la asat and prvtatabl* b a| 

UCLF STtPPORTIMU VrOTKIHa—O Qia 

iiM, Nvw York, n y — - - 


Tbs iBfSBtlaa 
foot rovtrlBK ■« for texUBOk 
Borka, boH halfhoae, rte 


TROIAJir tYlUC CATCHBU,-^ IL WiLaaa, 
lasloftoo, Kj Tba purpoir la thta raw Is to 
provldo I coDHtrurtlua la roBBOtilun with tba 


trolley vr 

■nd whereby tho pole aiay in arid In 
say Intermedlste inalllia Had aiay In permitted 


M Imt 

jODBHAi. rua AOBicvr/rrHAL rurr.ig- 
UBNTB.— A. C nimxa, navrnpurt, Waab An 
ilBeieBt Journal la pnvMad wbleb can be at 


part, In wbich the diek can bo let at 
Jixte. which will fit any kind of plow, hi 
1 tbs qvlodle la In n dnet proof btixlnp 
and In wbleb the wearlnc porta an aupplird 


ANIHAC Li)VBB.~C U IlAnrisna Kcnd da 
ae, Wla. The aim In tbia tairenlloB la lu |Hro- 
tde a dnrable rovir which la partkniarly 
Mful tor csllle, by luimna of wbleb lh« aolaial 


Ihurunahly vnvi lupn the body learlng I 
head, neck and liga tree and In which mca 
■ovlded to prevent tbe m 


URVICK. -J I’anaii IMA rreenino 
blreel Vtlparalw Ind Tbe atm la t« pnrvbbi 
InvrutloD a drrten by mimna of wbleb 
jpowdera, cryatila or other xnnultr milerlnl ran 
eaally kitrodneed Into 
I the like whiib reqiilrtw 
IIIUs effort to iiiicrale II and which lllla Ibe 
reeaptarln without apllllDt any of tba material 
which la being Inlrodoeed Into tba receptaile 

■nnways nmS Tbuir A rra aa n rlun, 

WOOB C a WHlTUxa, Uaterrllet, M T 
|ThlB laqiruvement In duun la etiiBrlsIly di 
cuunn-tlun with W 

[matlcBlIy reglater the 
entertaag and whtrb w . 
without cfierallng the reglaterlng mechanlao 
pi* atoreioruta of the rautomun ou IIh> plat 
irm will not be mure realrlcted than wbon 
le naual typo of door la employrd 
Nora.— Cqilea et any of thaae patanta wUI 
be fambhed by Munn A Co. for Ian eenta eneh. 
laa atate tha name of tha pntentM, lltla of 
Uirantlon and date of thin paper 
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Ml InlU d^ **** 

tt« wlhoww to 
the other Tho^ T»h«« tbo wheat la ahov- 
elat oat e« the nUway car toto a apoot 
baiow the open door. It wtU (reqaantly 
happen that the traoefer Ufeea place at 
apnM diatance from the partloolar one of 
the twontr elorator leca by which the 
grain U to be lifted to the top of the bln 
In thia caae it win be allowed to tall 
thponah onto a broad timreling belt of 
the kind abown In oar lUnatmtlon. upon 
which It will more awUUy unUl It reachee 
the apot at which It la to be delivered or 
“tripped.” Hero the bolt win paaa over 
a aet of pulleya arranied above one an 
other In anoh a way that the araln can be 
■hot oft the belt for euoh further hand 
ling aa may be dealred In thli partlco* 
lar caae It will be delivered to the boot 
of the elevator, carried np, and diaeharged 
to Ita own pabular bln 
Time aaving la a great conalderation 
In theoe hoge warehouaea, and one of the 
moat intereating featurea la the ayatem 
of awlnglng dlotrlbotlog aponta, Interven 
Ing between the receiving and weighing 
blna at the head of the elevatori and the 
huge honeycomb of atorage blna below 
One of onr viewa ahowa thoae aponta, 
hhiged bolow the floor of the top ntory 
of the building and catmble of being 
awung around and over the top of the 
particular bln to which the grain la to 
be delivered Thin arrangement la one of 
many Ingenloua arrangementa by which 
the enormoua maaa and weight of grain 
can be received, weighed, placed In Ita 
own partlcnlar bln drawn away there- 
from, lifted, tranoported horliontally and 
ftnally delivered to ear or atoamahip In 
the leaat pooalble lime, with nnfalling 
accuracy, and at the minimum of coat 
In tho above deaciiptlon we have traced 
the grain from a farm In the UIddle Went 
to the bold of the atoamahip that would 
carry It to Boropa. Aa regarda the gen- 
eral ayatem of rweelvlac, aelllng, and dln- 
trlbutlng the grain, the oame method! 
apply to the wheat which la conelgned to 
the great flour mine, lay, of Mtnneapolla, 
or to any of the center* in which It la 
prupared for the oonenmptlon of the 


aszo&ao Am m sailboas imni or 
THB nsoui -WMt 

(ConltHued from pope W) 

000 paoeenger atatlon, that will he ready 
for occupation early In 1010 With one 
exception It will be the largeat paeeenger 
terminal In the United Stateo. Over thir- 
teen acroa of ground will be occupied by 
the atatlon and atatlon tracka The ap- 
proaobea cover thirty additional ocree, 
fltteen acrea being uoed for the north and 
the weot npproaohee. The preeent eta, 
tlon, with capacity for handling fifty 
thonaand poaoengen per day, la now ove^ 
taxed, the new terminal will be capable 
of taking care of a qnarter of a million 
people every twenty four houro. 

The plana call for an elevated terminal, 
reached by two elevated approachea ct 
four tracka each, and a train abed 800 
feet long and 880 feet wide, that will con 
Uln aixtaan tracka, each with a oapacHy 
of flfteen cart. The area of the basement 
Is over two acree, the street floor of the 
station huUdlng oovera one and three- 
ouarten acrea, the train abed, six acres. 
ARogother thar» will be praotkany ten 
acrea of Boor space devoted to pn&llo uee. 
One «< the moat ImpOrUnt featnree ta 
the treatmeat of tba train ahad ThIa 
atikefura wUl not have tha uaual long 
blade axpaaae of looty rod that oOMda 
Un eyo. Tha aUteaa long tracka which 
arm ooaimy tha ahad win be eoveted by 
what la known aa the ‘Bnah rod,” In 
which the curve d the rod ovor each 
pair d tracka la broken by a eonorata 
aid Or duet, mnnUg tha langth d aach 
trade, and ao plaoad that Cb ledomoUve 
tannda will Bladmiva anagk It late tha 
open air. 

th» alaetrillcatleB at Okloico ataam 
ladwaya laalde d tha dty HaUa la at 
(OdaKaoed oa pagcASf 1 


Db You Deliver Goods?! 


Le^dl Notic— 


m 


We have nd (oiaid a bwaiew m windi die 

livid CaaMaardai fawar Wagaa doea nd aava 
maayeiaiaiil wah iht moel deUwrai wd hoBaa 




Gtvmg labAudocy icrv 
Savmg money for dtea 


■UNN 4 CO, 361 
n 52 eUerent Imea of | iruca obw era f 

every day -..i— . 


y Commercial 
PbwerJ^gons 


If you deliver goods in any shape or form, it is not a H 
^esbon of whether or not a Rapid Commerc^ Power 
Wagon will sav^ou money — it is simply a question of wluch 
kind of a *'Rapkir will best fit your buwess. 

Write us the nature of your busmess. Slate how many wagons 
or trucks wu now use and how many moi are required on each, 
and our TrafBc expert will send you an accurate analysu show- 
mg the comparative cost and the defimte saving, between domg 
biuiness the modem "Rapid’* way and with the use of horses. 

Rapid Motor Vehicle Ca 

1112 Sagfaaw Stred. PONTIAC, MICHIGAN, U. & A. 


By AD Means Investigato 

The Lambert Friction-Drive 

Before You Buy Any Other Car 


Thwo ore five mcxleb to aeleci from, renfline from 5900 to 51700. 
Model 36, for five poaaanflcra, d 51275, ta ihown above. 

It haa a atralM line body wkh n aquere front daah (very popuhr ki the 
beat 1910 Mod^ 

A whMl baa« of tIO Inchei. 

A tonneau that appeora to have been made for a aevecvpaisenBer (natead 
of a five-pBiaenOer car 

Tw en ty-a la M to thirty actual hone-ixnrar 

niB eIRpUc apdnu In rear with lemt-eOtpllc In front, to the Cor an 
efame n t of eaae rarely found in any but the hisheat-pneed con. 

A poiilive aeVdaillnO device that la added to the regular oquipment at 
ought addUonal coil, 
hill equlpmenL 

For good roada orbed roeda, for hlSs oraand, or big kada, Ih© Lambert 
Ncttoit-Mve operatea with leaa annoyance, lekm hoM better end n far less 
Sabla to bradcdn WM b the caae With any other known form □( Iran vniviion 
Furl h etmoT B , the e ad r eme abnpOctiy of Iho lifclion.dnve inokeii it by edda 
the moat economicBl IraninSaalon for the molortiL Nd only are there no 
coolly gehn to raplace In caae of ”airtpping.” but ahoukl the frlcthavband 
become worn or tnlured, K can be rapiecad for about one^wenlMh the coV 


BUCKEYE MANUFACTURING COMPANY 

1814 COLUMBUS AVINUB ANDERSON, IMHANA 


1 1 (Vnu'ti? 'iJ^k flip unII grni i 




■" (bootlnuett OH pof i 
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The value of mistakes is realized 
after they are made 

Use a GURLEY in your 
Survey and be sure 
of the result 

Send for complete catalogue and order direct 
from the Main Factory at 

TROY, N . Y. 

or from the Branch Factory at Seattle, Washington, 
Manufacturers Exchange Building 

W. & L. E. QURLEY 

XROY, N. Y. 

Transits, Levels, Plane Tables, Current Meters, Physical Laboratory Apparatus, 
Standard Weights and Measures. 

WRITE FOR INFORMATION 



(OentiMMd from p«p<’ W ) 
iwniM bogu to flnd thmnMlVM In n ponl 
tIOD to bring their rondbed nnd rolUag 
■tack np to n higher etnndnrd, eolUble 
to the mpldly IncreMlng movoment o{ 
freight Md pMiMigen, and during the 
put fifteen yean htmdreda of mllllou of 
dollare hava beeo expanded In thii work 
Uurh of the track hu been relocated, 
currea have been eaaed or ollmlnated 
altogBther, gradea hava been cut down, 
timber treatlee have been replaoed by 
aolld earth or rock embankmenU, wood 
en bridgea have given fllaoe to maaalvc 
atmotnrea of ateel, beary gradea over the 

by the almple bnt enormonsly coatly pros- 
eu of tunneling right through the aolld 
mountain Itaelf, mllUona of tou of rock 
ballaat have boon dlatrlbntod and temped 
beneath the tlu. and the light ralla of M 
to 80 pounda weltftt to the yard hava 
glvn place to ralla weighing from 76 to 
M pounda. 

Vurthamore. many of the Important 
waatam lallroada an double-tracking 
their llnaa The flanta F« te 
double track (or Ita main line between I 
Chicago and Kanau City, and beyond u | 
far u Newton, Kanaaa Between Chloago 
and Newton Odd mllu of aacond track are 
BOW in operation, having been recently 
built at a coat of 111,600.000 Between 
Chteafo and BU Paul and Mlnnaapolla, 
the at Paul road hu been pnaktag te 
oompleMaa the douUedradtlng of Ita 
naiii llnai and" betwetn Chicago and 
OotUM the Noithweatarn RaBway bu at- I 
nhdy winiiplataa Ite dhkMe track, aad the 
9ar»a«lon nad wttT oomplete the i 
work kt aa edrirddtm 

Thd tnaaedndbehttf Poada whl^lteeaj 
fcee*i Ml dnila* th* pate few Tdaro i . , 

^ u yed then notely o^poaaa |] 

tho'teantna AwdBiuki 

4d«8 daaeleM* ottha iMh) 

fiaate aaMlahm of OddaH'JnUntfkl 
toe * it BMft dl tbe alMo«n;hff 
Vhnti Ml of tht* todf-flMt MtrM 


American Homes and Gardens 


FOR DECEMBER, 1909 


t </ tht a 


COLONIAL FIREPLACES AND FIRE-IRONS 
Mwy H MoNheed eoolribUe m oMiueg md oe Coloe»l fiieplm. md 

ScMroea, whah ■ ndily imbdlidwd with nmv huidnl ^{hW»p1i« item nprady C« dui pepw 
““ — ■' UaHi lbs mdy betay ol 4e beplme ■ Ammca md ho impind • pejw ol 

ART AND HOUSEHOLD DECORATION 

mot oe iba Hue rah 

al bu pia hi a alraeg rad broM wi 


CiedmNeU. CmdeUd by Cbwbi Dvwi^ L 


A pracbml wlKb Wibi hew bey* nay m|m» b ddi fa 


71b Aw Atm fa tee Goften GeuteHm 


■jdtkmdNyWwi d Cencrdt Fence 



H New NWem Homn 


PricB 2S eania on oil nowtanJa 

ilUKN A COMPANY, Iml, 361 Broodwoj, NEW YORK 


IliU pxlpnalon wiu laid II le now known 
ihpthliago Mllwnuhw ft PuRct Hound 
Hallway Tin Hmt eliou Ifni of i arlb on 
thlH will riirlae waa turmd In April 1900 
so lliBl I he «bu|p of this 61 00 000 000 in 
ti rprlsH wu romplrted lu thrM' ymra 

The Impmvpment In rallnay imtk has 
boon fully nintchid li> thn doiiinpinent 
of tho rolling sloik hrelglit inrs havi 
Inomawd In rapwltv from 20 tons to r,o 
lone, passongor LOglniai have Im roamsl 
In w eight from CO tons to 17n tons and 
freight lUglni-s from 00 to 70 tons haw 
goni up lo a weight of 217 tous- the 
abfiVH lielng thn weights morily of the 
iigInoH aloni TIih liirgi st paiwi nger en 
gliiHsarolhi inaKnlllient Blr-<nnplid ten 
il 1 nginos usisl on the New York Ci n 
tml and allied roads and built by the 
Amerliun T,oroniullve Company Thev 
hate cylinders 22 Inehes in dlonictir by 
28 Inibea stroki eoutdod to ibrit jialrs 
of T9liiih driving wbeils Tin Isilli r 6 
foot In dianielir has 4 lO", sqnnn fei't 
of boating siirfaec Tlie i nglne alom 
weighs 170 7 tons aud tin niRTlmnm 
trartlve powi r Is lb 7 loiin Thise .n 
glues I an haul ns ninny as fourteen Pull 
tail lars, or say about KOn inns of irulii 
n tho level at Cu lu 00 mlli-s an hour 
Even mort striking has been the 
growth In wi Iglit and power of freight 
loeomotivea espe< lally slin i lh< Inlnnlne 
lion of the artbnlativl type Thi largest 
and moat |s>wi>rfnl of these Is a mammoth 
affair built by the lialdwln T.o<nmntlvr 
Works for tbi Mountain Division of the 
Bouthem Paiiflc Hallway It Is a tom 
pound with two high pressure ijllnders 
26 Imhts diameter by 30 Inches and two 
iro* 40 Inches In dlamc ter by 
30 Inchi'S stroke The boiler has bTH 
oquam foot of boating aurface The ■ n 
glne alone weighs 213 tons and Ih, >ii 
id tender together weigh Jusi uii 
I tons. This engine Is (aiuildi of 
a 3 000-ton train ovi r tli< losvr 
of the Mountalo DIvIhIho of ibe 
fCbatfgrfed oh pag< }.,i ) 


itk$SCUlt7m^At^plilaUtmloamMat 


John S. Metcalf Co. 


DUKMBRt AND BUUMOtS <MP 


Grain Elevators 


'Montreal, Que. 



Imii nr rrclirht dlitrlbutlon iti duo la Al 
bcrt O Whrtli-r, who Brvfriil yonrit ego 
aiipIlHd to tbt* ( ity (oiimll for a fran 
ihU«« on IxUalf of thi* IIIInnlH Tunnel 
and Ti lephimc loinpnny for llie con 
Hlnirlton of a nytilem of luunein whlih 
uhuuld be iiaod for lUo tratunnlwilnii of 
aounda, aIgnalM, and IntilllKimce by 
nit ana of alttcirUlty or otherwise The 
fraiii hlaa waa granted and work waa com 
nnoatontalloua manner 
Ital being found by pri 


THE AUTOMOBILE NUMBER 
of the SCIENTIFIC AMERICAN 


On Jnnuaiy IS, 1910, the Scientific American anil itMia ita 

ANNUAL AUTOMOBILE NUMBER 

tUs veer bigger and even b^ter than it ever iraa. 

It haa been our pnrpoae m publiahhig thia aimiaal review te 
me the automobile owner and the prospaclive purchaaer truly 



/ TKm AmUtmoUt mnd Hm FmmmT 
An orllela iImI abowa wkat Um aolonioMa a 
fornwr, in carrying pradma la ninrkal. 


3 The AmtemobUm eUe Emainm. 


Ida awl wlMt H b dafag for Ihn 


4 The Aafa m a W a am/ thm Road. 

The BUtamobilo boa praac n lad to Iba read a ngt aear mew piaHwna for aebiliaa. 
Ha Boat render hb reeda Im pa rriena to water and praelialty preef agabut Iba 
doatnielhra affect et Urea, the Udled Stolee CoremMOt Ibtaceb^ Office 
of PabUc Road loai^b aewaladyiag Ibbaialdact. Tbo orthle writtaa by Mr 
Page. Diracler aHlio Office ef PeUbRoada. deacHboa wW baa baeoi dene. 

5 RUe" Dmkmm 

Tbb artieh b a eeoiplele deac^Uen ef dericea wbieb bare been fawentad far 
Iba purpeae ef praraalliig ebaaffeura frea laUag eat Ibeb owaera* -a-ni-a. 

0 Tbe Modem £beMe Aataa ae fcd a 

A aefob ooaa, haparthl oeceoat ef Ibe iBpreraaaanle wbldi bare been ‘t 

la Ac rie cyc pleaa aj a^rebi ^ w la albaalala Ibe doaoead 

r MaUua Yoot Own HepoUm. 

In tbb article the heady aaea b told how he can c ir ca a erent the garage beeper 
by BaoUag bw own repeira. Siniple mechaiiical drawinga e b acida te the teat 

3 The Can of t»tO 

llluatraliaaa ef tbe chief core ef 19Uh with their laodiag ffBoaaieaa aad chnme- 
lerblica A faird’a eye view ef the entira aatemebile flaJd fer the Ban obent to 
purchoae near of oay price. 

9 Aofomoh l e MantiAceNoa Chart 

SeaeliM yea hare waaaiarad what nuke ef car wee that which ahbaaed pact 
your admMag eyea. The 1910 Aatooeobila Niaabar will enable yen to Idantg, 
any cor by iu rodialoraBd angina be a Bet. Abeot tbiitylire aalniniiliaB ora 
thoa ahaUatad for idantiPcatiaa ha a okotchy, arUatb way 

10 The laoapoiteiwe Car 

Any Bon with a good aabry con new offerd to earn aonao Und of an a^ 
*• "i***?” "• eonttroeted and what nuy bo e ap a et a d ef 
thoB b haddly act forth. 

n ThoWomdoffmlKeooflhoAalomoUelnJmelry 


imitnni rartn anil hnnlpd In iiii< dumping 
ground on the lake front thU work bring 
done entlroly la the night lime to avoid 
nny Inlerferonce with thi already crowded 
tmfflr of the day time fn lalir year* 
llu dump raw have been, run to the snr- 
(bee by mnOM of an Incline und hauled 
by electrlo locomotive to the lake front, 
(Ctmtinvrd on pope i.i7 1 



fhdorfromjromr naa m daedir or from 

MUNN A COMPANY, IiMbr 361 Bnuulway. Nmy Yoth. N. Y. 


iiiiizi i iiliiiiziisiiii 










The tunnel! will lerve mmny luwful pnr- 
poms outilde of that of traniportatlon of 
merrhandlM. (hie of theee, and a rerr 
Important one, la that of the hauling 
away of material from the excaratlora 
for bnlldinga within the oltr Hitherto, 
thla hae been dona by teama upon the 
anrface, but the preaent method la to run 
a ateel obute from the eacaratlon i 
to the tunnel on an angle of about forty- 
flra degreea. The workmen wheel the 
material to the mouth o€ the chute, and 
dump It. and It la reoelred and drawn 
away by cara, which are auoceaalrely 
mored below the month of the chute In 
the tunnel When a train baa been made 
up, an rioctrle tocomotlre hanla k to the 
dump on the lake front By thla mathod 
aa nineh aa 1,100 euMc yarda of material 
haa soon r e ih o Ted from the baaement of 
a atagte bntldlng In one day The beat 
that haa ever been aooompllahed by teama 
In the aamotlmo la <10 enMe yttda. An> 
othM Importa^ aetviae renttarad la that 
of bringing ooal to the boQor piaata of 
tho varMiB honaea and the hauling away 
Of nabea and OUwr rotMO. 

dtmtlaat hia tba taaut:,pnii«d 
■m* MOtaaotal Ulan that of tba traad* 
Pdifttflon of matt A twain ^ tb i v taf h 
foot btAoay haa bean ootttenotad baUnr 
the BUfed Jtateo Boat OOaa baOdlag, 
(goaoladed on bdfo 


Both trains carry observation cars, standard and 
tourist sleeping cars, coaches and dining cars 
serving meak a la carte 

Unexcelled service and equipment and pictur- 
esque routes 

The Burlingtoa Route is the only line 
running sdU through trains from 
Chicago to Puget Sou^ and PtHlland. 

Pnither lafonnation and folden may ba 
obtained by eddreaaing sny BarlliiKton 
Route rapKien ^tlTe or 

P Ba Eusns. PsMtsr Traffic Manarnr. Chicago, UL 






Classified Advertuements 



•UaiNKSa OPPORTUNITlEa 

ixx;ai- bkhriwkwtatii'ji wANTra-Bpiwidtd 

WAKTao MvhlnalnDuinlkataniAipMMaAmy 


EDUCATIONAL 

£ir..',;;fi2^‘Si sr:si 

PATENTa FOR RALE 

'^"m ''" sf'y'?? 5^ iTSTI 




(OonchuME /PMI POfC iST ) 
tnadlni from Jaekaoit Bonknrd to 4<- 
Street. The nudl to thrawA down 
rom the mAiltiiE ptoUOra to ttao 
platform of the nlnray, wtiara tbo 
are placed la the can of tha eaa> 
and aent on to their deaUaatkm. 
reoetTlag of the man at the Foot 


riaa them up an Incline to a point lost 
below the dfivewajr, where a cnMO-helt re- 
eelrea tbnm and dellven them ooto Uw 
mailing platform Vor thla work the! 
tunnel companj employa alKty-alx eleotrlo 



PARTNERS WANTED 

sr'i«.^'TSsrn''rS5 S’ iw-sfe 

LISTS OP MANUPACTURERS. 

nJvjF 

wiTUtSnM^JKnuumMuSSiuia 

JsaiEj.j.-ci'^i^lSi. sare&a; jsss^. **• 

. i^etrr Wei ooaa.-w»nt«ii la* Mdmor ranwr 

JxssrJlsi 

.Jssisr w. iurar "" •* 
£i25rJ&'«^;^a!SlS^^ 


tunnel company employa alcty-alx eleotrlo SOUTHERN STRMPINS^FB. 00. i. 
■noton and one hundred and afteen can. till ^^*****^ 

Durlna the year H07, the electric mall 

tralna made 837 060 tripe and carried 10- flS^QSDQH cotMm Bariev mnwa 
0RSD67 bage. ponehei, and packagea of 1 11 4 

mall, with a record of 09 Rt per oont per- — — 

feet as renmrda the time of dellrery at MODELS ■ * Wjt- 
the varloui tunnel atatlona On the day E V aULLMO 00. t« PieeMMl atneL Not yica ■ 
betoro Chrtotmaa of that year the tnn- I 

nela handled over SO, 000 baga. poochea, | 

and packagea, which were tranaported In 

1,391 can and In 1J29 trl|ia ■kVTVknS'D Itoeert MeBefaetaieio 

It ran he readny underntood that a Kl/00JEwK. jHm j ohtona Wwh 

complicated tranaporUtlon ayatem auch P*W.liaAaiaaCE.RMtol>dlhUAv,liilia.Et 
aa thla. Involving an enormooa number of CHRiamMS DIPT lOJl BOTE, 

rroea-oven and awHchea, demanded for n£ffie2%rii?6STSl«OTJ»ww^ 

Ita aafe and uninterrupted operation a aa eag a agiTEwa, a teOT a tm a K m ., »■ T. 

method adopted la what In known aa the Experimental & Model Work 

Stolken traln-algnallng ayatem, the Inven- ow.OOTOTiAefc Ww. oeieaa oaae ■ranOTitjrr 
lion of Mr J J Stott and Hr W J C 
Kenyon, the vlce-prvaldent of the tunnel 

comiuiny Llmltatlonn of apace prevent , 

any detailed demrlptlon, hut In brief the MODELS JKSfflfe 

ayatem may be doaerlbed aa one which M. P. SOHELL, maoaiM. atnM,a>aan«aMe 

doea not employ track elnnlta, but which J ' Ma« t lilM ' E ~5 Miim B P‘dattHltt ~ 

embodlea two dIattnetWe adaptatlone, * flABIIIIIE IHO P so&wSStdtpwaat 
llrat, the abaolute protection of an Inter •*»<*»*-»««> p*— MawYoth 

aertlon of two tracka and aeeondly, the MaaHaa-_4__i a 
maintenance of a algnal or atorm for a g^tViaglCal ApparatUS. 
definite time after a elreult eloaer haa ^ riitoiSJtacmSilSilSOT ""*™“ 

been actuated The method to automatic MAHTiNKAAi'a iuii.Ma»tb Av*.a»TMa 
For the protection of an intereectlon of y — ~ ^MMOTM^OT j^^^OTgiOTM 

tracka on each there to traffic 

In only one direction, red algnal lampa 

are employed which are lighted by an j||||g naag 00 ".^SSSHciSL-. 
approaching train Theee Ilgbta are ao ' ■ » ■ 
placed that warning to given to a train 

on the other track and to any train which MORE FUM than a band cf MOMUTS. 
may be approaching from tha rear After lALiha' RUBBER TACIS. lOTaT? a S £ot 
the train haa aet the warning algnala. It rMw vriAaai e mmw wotot am.,1K».iw», a r 
Arcaaea the Intereectlon and aa It paaaca jt,., Oeanwy riineitent BotIotot 
on reatorea all tha algnala to the “clear’' *" *** 

or no algnal condition In addition to yaraa a. oiaaow. l ee w aa aotw OOTty. i»». 

the red lam^, • ’‘"P **80N’8 NEW PAT. WHIP HOISTS 

nn each track, whlrk Indicates to the mo- wrecipMMBad hbj^i j in<itit>m m 
torman of aa appiwhlng^ln that hla by'^Sw’^T^l"?O^Tir 

algnala are working properly, and ao rr»»MOTw. It. CTr fc a. 

giToe him permtaalon to go ahead DURTEA'S nJGGTAUT 

- iJi ^ Tha vaUde for cold wamW 



Perrstlviiii RJ, 


InstiHtlvt ScKntillc Pipcfs 

ON TlNELr TOPICS 

PrlM 10 Dints iMh by mill 

■irhttcrt iikI builder anucncK. Anku 
CAM aurruucMT 1500. 

felly llluAralrd dciiurrinc AMUucAa 




SPECIAL 
TOOLS AND DIES 

AUTO IRRPROVIMINT OO 

VENTRILO^ISM 


There are tiro trams that the 
woiM n watching. They are 
making lecordi, and records 
on land and sea and in the air 
are watched there days. The 

PENNSYLYUIA SPEQIAL 

is laving dme and money to 
the busmen mtn by permitting 
him to snap down his desk at 

4 o’clock and meet his isao* 
dates in Chicago the next 
mornmg aa they open theirs. 
In the mean Dme he may con- 
bnue hn busmen with a free 
stenographer at his elbow, or 
loaf with the conveniencea of 
the club at hand 

The "Special” leaves Up- 
town New York at 3 55 P M . 
Downtown by Feny at 4 00 
P M , Downtown by Hudson 
& Manhattan Tube at 4 05 
P M , and amvet in Chicago 
next mornmg at 8 55 It kills 
bme because It runs in the night. 

“Tin 24-Hmir St. Lrali” 

IS rving the busmen man an 
entire afterruon for recreation 
at the dub, or ebewbere. He 
may leave Uptown New York 
at 6 25 P M , Downtown at 
6 30 (by Feny), Downtown it 
6w35 by Hudson & Manhattan 
Tube and reach St Louis at 

5 25 the next afternoon He 
may enjoy a good night on an 
easy-nmoing tram and con- 
tinue bit work the next day 
wltha stenognpher n his beck 
and call, or he may do any- 
thing he can do at his club 
except^ billiarda. 

He gets a whple <by in New 
York. 

There tnuns are not only 
tHne-eavers, but nerve-reweis. 

Thqr erit^atate and refioh- 
They may be banked on fat 
























I (ipjrrivht IM by Miuia A Cu , Inc 

« riled ip la JUdlion Sqaare the rrnpi << Ibiti >i«ar mmld mmpletely dwarf tht Metropalitan timer 
TKX XVOBadtn ClOPS of IWS - Ittet puiff 4n«.l 
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SCIENTIFIC AMERICAN 

BSTABUaHBO IM( 

NVNN ^ CO^ liMb. • Cdltora and PfwprlMoti 

rubltaM WmUv M 
No 361 Brao.dw^y. Now York 

‘^**A“WiS 5 :,r£S»'Sr^ 

ruBiinirio 'JiJJf JJj* J'y \ 


Ti,njf4 TO gtBS( IllDEOiL 

Oat iviiy, odu Tmr tor U* rnltod Hiais or Xnioo 0,00 




coutrtotora' k»d ^ tto naitiifef att uri ■ 

troL took oWtluf naUar whatorer «p9 
tui aora aaana Mo«ft aa maaaoaaMt aa t« Ufa 
the captalad^ al|Ml akaohUva oflkwre of ilfm ttakp 
atkutfc Uaan Arom tMr lUpa, and pM' ' 
full contMl of the yarda ta vhleh tbalrl 
hQtlt. Out aaetDing gOccaa have not the aw«(1aaaa 
or the apadal techaleat and maeban)cal loMnu^f 
to qualify them for the poattloa of “werhs naiw' 
gem." An otBcer mey have a perteot gahtua ter 
atralegy ehd taotlea, he aiay 
lotlmate kaowledgo of eeamanihlp 
aaoae, of narlgatlon, and, lA ehprt, of arerytblag 
that haa to do with the management ot a waiahlp 
■ in oommlasloa, and yet be a very poor 



tfgpa, Ifttad a’ anpwkhaWr ika anpldUa at 
helhlfdmwn trqm tanka dllBaM oo atlktr a)da at 
the Mler, and the ooal to eariMi In aide httahem 
the ktaaa to lad: from the koltor to « kfylMi^ Um- 
pntoh turWne nmataig at WWO ravolntionn par mtantok 
to which, to diracUy eoaplqd a oontumonaonrraikt. 




Oo* copy OHO yur, le uty ronlica coninry, pomaa pnptld, Ua. OL < 
TUB HrrtKTJBK AMBHUAX PVBLlCATtOMi. 

SSSoSt Amricw Oitpiilaaijiu 
Anrtcan lluoMUd Uuilino 
asiauac Aatrttm IXHin Bdli . 

Tho eoaUiHd Hbaccipuiie run uia nu> u> fo.^. — 
taaOmHla,«iilk*fiinMiad nimi ililinaUnu 
wwll by pu r n l or nnca* montry onler, nr by huh draft or cbrrk 
xCnK a <ki . Inc,, mT nroodwiy, Nnr York 

NbW YORK, SATUBDAY, DIOCJIIHBBB ISth, IMP 

a»u>i«oft^''u!lw!y!iumL ’iTo* phnueiuSu^ (ham <!» ut!^ 
abort ud Um taeu aathtnlle, Uw owirlbufaaM vitTneOn cpwai 
■Unilm Acocinnil nriMra will be pud (or u nablcr ipen ruu 


The old Amerlean eight whMl paaaeofcer locomotive, 
with tie Uezlble wheel baae and romparallvely high 
renter of gravity, waa admirably adapted to the tracAe 
on which It ran When, a few yearn ago electric trac- 
tion waa applied to our eteam rallrooda the dealgnera 
of the electric motora mado the mlatake of Ignoring 
altogether the ateam locomotlvo, and baatng their de- 
elgna upon eleotrie etreet car practice. Oonaequently, 
the lint electrlo locomotlvea for thia work were In 
napect of their driving mechanlem, nothing more nor 
leoe than exaggerated trolley can, with the character- 
latlc rigid wheel baoa and a low canter of gravity 

When the plana of the electric locomotlree for the 
New York Central and New Haven rallroada were 
mado public, the HciahTtPic AtieaicAa crltlclaed thaae 
featum, and predlrted that they would prove very 
deatrucUve to the trai k partlcnlarly In their tendency 
to throw It out of alignment The wreck at Woodlawn, 
followed later by another at Greenwich eatabllehed 
the truth of thene crllh laiua and both loromotivna 
have eubiKquently been modlOed, with a view to elimi- 
nating aa far aa poailble the defeeta referred to 

lo deolgnlng the powerful electrlo tocomotlvee lor 
the !>ennaylvenla tunuela which are llluatrated elee- 
where In the preeent loeue the defeeta of rigid wheel 
baae and low renter of gravity were avoided by remov 
Ing the motor from tbo axlo and placing It above tbo 
framee and by reverting to the wheel plan of the 
American eight wheel type. In which there are fonr 
coupled drlvem and a leading four wheel truck It 
win be aeen that It a pair of cylindera were placed 
above the truck, and the Jach-ehafl rranha and the 
coupling roda to the motor were replaced by a iroea- 
head and plalon, we would have the laminar atean/ 
locomotlvo arrangement 

It wlU thna be laen that the locomotlvea are a 
eompromlae between ibe nxIaUng ateam and electrlo 
locomotlvea, with the beat featurea ot each Included 
They will combine the even turning oBort and abaence 
of unbalanced welghta of the electric, with the high 
center ot gravity and fleilblo wheel baae ot the iieam 
locomotive Whether Ihto to doatinnd to be the endur- 
ing type, la a matter for the tatniw to determine 

BATT SEUMnaanvnMAMOknot 

since the now plan for tho reorganliatlon of 
tba odmlnlatrotlon of the navy to deecribed by Itt 
apoDiore as ‘tentative" they evidently aapeot that 
expeiienro will euggeat aome modlllcatlona This 
being the case we bare no wlah to Indulge 

in what might seem to be captloue crtUclem 

for we believe that the Bmrelary baa given bla 
Indorsement to the present plan only after e very 
errlouB coBstderatleo of He utility rurtbermom, wo 
have poraonel reasons for believing thnt many of the 
naval odlrlala who have taken an active part la the 
rrrent rrlHctoma and dlaruaalona are weary ot the pro- 
tracted coDiroveray, end are anitoue to welcome any 
plan which gives promlae of harmonious and econoral 
cal admlnlatrmtlon 

Surely If apetlal boards have done anything to solve 
the problem we ought by this time to have roaebad a 
clear rood. The Sperry board, the Leutie board, and 
lastly the Swift board, were appointed, medfi their 
inveetlgattons, and duly reported to the Seoretary 
The preoenl eohame may, therefore, be taken to repre- 
•ant the combined wisdom of the many selected ex 
perta who have paaeed upon the enhjeot 

On one point, however, we do doubt moat strongly 
tbo wtodom of Socretary Moyer's pnpoeed acbeme. 
Wo rater to the proposal to take the admlaUtratloa 
ct the asvy yards oat of the faasde of the naval 


mMibaale, and have oaty a very hasy Idea of shop 

If It be neceeeary— and we believe It la— for the 
praeont scheme of reorganisation to receive the aane- 
tlon of Congrees, wo trust that body will make n 
very exhaustive tnvaattgaUon ot this ptaaao of tbp 
question The Newbarry scheme, which haa noy 
been for eboat a year in aueceaaful operation asUN 
Itobed the naval conetmetora iu practical charge of 
the admlntotrotion of the yards, tabjoot to a com- 
mandant, It cTMtod a single payroll, and plaoed tbo 
care of bulldlnga and grounda, and ot all the woi^ 
coming under the heed of olvll onglnaorlng, under 
a BlDglo manager The number of oeparato ohopa 
waa greatly mdnoed and tho oBoen In charge ot tho 
various shops were praotleally Inapeetors ot the work 
done for tbolr oevoral buroana. Tho work of tho 
yard! wea greatly almpUlled, exponaaa wore radneed, 
and there wae a greater allronnd efflclancy We 
trust that Congress will modify tba propoaala of the 
present scheme ai far aa they afleot the navy yarde, 
and permit them to bo run nnder the present ad- 
mirable plan it this modification be made, we be- 
llovs that Secretary Miy«r‘s reformi will prove to be 
of lastlna boneilt to the navy 

TBl JAtn Ot BZXAVgT gTlAM. 

Apart from IU own Inherent exrellenre aa a prime 
mover the ateam turbjne haa been teaching ua many 
valuable lessons about tbe ateam engine, or, to apeak 
more correctly, haa beea bringing Into prominence 
many facu regarding the ateam engine which were 
known but whose great Importance was being oya^ 
looked or negleited. We have idl ot ua known In a 
general way tor Instance that a high preeanre engine 
exhaueting directly Into tbe atmosphere waa eatrava- 
gant, but It remained for the low-praaeure etaatti 
turbine to teach u* how much power waa being loot, 
and what a large proportion of that power could bo 
recovered by eipending tho ateam down In a suitable 
auxiliary chamber It baa already beea eatabllahed 
that when an exhaust aUam turbine to Installed ae on 
auxiliary to a non-condenalng onglne, It can develop 
from the eahauat steam even more uaefnl work 
than the engine does from tbe live eteam. Proper 
tlonate economlee also are realised where an eahauat 


vafiaMe-voitago oynamo. wna tus ganeraier eie» 
Meal energy tangliig from HO to BOO YoHa to nppifad 
to fdpr a aiie a ’woand tractloa. motors, the aimatarea 
tit which are built on tba four main hr driving astoa 
Of the locomotive. 

oxhanit ateam from the tnrhlno to padaed Into 
W dloctor oondenaer, and to finally, with tbo oirea- 
MtiBg ooudonalng water, diodwrged Into tho hot wOH. 
Owing to tho o^eam tnrhtue requiring no thtsfah) 
lubrication, tho water of eoudonaatlon to tiw from 
oil, and can consoquently bo dtoebargad from the hot 
weH direct Into Ue boiler X/f means af a food pump. 
In this manner tbo water can be used over and ever 
again, and tho water carried In tho supply tanka 
actually aerves aa ctroulatlng water In tba oondsnalBg 
oporallooa. ClreulatioB to oOhetod Ih a otoaed cydo 
by meana of small centrifugal pumps, drlvan by aua- 
Illary ateam tarblnaa, placed alongstda the mala ta^ 
bine end dynamo TTm qrator thna flows from tba 
tanka through the flrat pump, hy meana of which It 
to forced ihroagb the condenser, wbere it serve# to 
condMuo tbe exbanet ateam from tba turbiu, then 
to tbe hot well, from which It is pumped to a coolar 
at the front of the engine, whera It comea into oU- 
tarn with a blast of cold air oanaod by tha mormneat 
otW locomotive and a fan which aorvoa to cool B. 
and then It returns to the tank (Or farther pee 

In 10 cooling the water, howavor, the nanal esbanet 
bloat which Induces the draft through the furraee and 
boiler tubes to lost To remedy this deflolency a 
forced draft le supplied by means ot a small tarUne- 
drtven tan, placed within the radiator or carder, lo 
that while It aerves to cool the cireolatlng water It 
also Induces a blast of hot air to tbe Are The cab 
of the locomoUve carrlet a small switchboard, on 
which are mounted tbe controller for grouping (ho 
four motora, according to what drew lair pull to re- 
quired In aeries or parallel, ae well aa tba regolator 
for controlllag tbe electrical cireoJt voltage, and con- 
sequenUy tbo epood of the train. 

‘Tho whole of this main and aaxUUry maobinery ta 
mounted upon a strong underframe, mriled on two 
eight whoolod componnd boglea, to farllttato nagstia- 
Uon of curveo at high speed. Bach hoglo carries two 
of tbe four driving motora, os already mentlonod. It 
will tbua bo lean that In reality an articulated aye- 


cylinder of a compound or trtploexpanslon onglne Tbe flrat engine to bo built on theeo lines le 
and the oondenaer A aolabto insUnce ot thto to approochlng completUm, and Its performaiices are 

found In tho 6»th Street power station ot tho Now awaited with great labneat Tbe axpertmoiu wbkb 

York Subway, which waa originally equipped wKh the have already baeit made 1^ tba oempany upon aa 

well known AlHaCbalmera eroea-compoW online exteoelvw aoala lead them to bollevo that aueb a looo’ 

Tha mulfflum oeonomlcal rated power of these motive as this woald peoNSi great poaalbllltles abd 

engines, as contracted tor, woe 6.000 kilowatts, wlfib oflOr a oomplato aoluUon to the traction qocmion ot 

an overloed capacity ot abont 8000 kilowatts. At to-day la any large wolUqulpped locametlvo aetab' 

their normal rating, tba eagicea abowod a water rate Itahmant an ooglBo can bo p r o d n eed fOr a lew dgure 

ot about 18 pounda ot steam per kilowatt hour, and In eempartooa with tho otoetric loocmoUve. and hy 

at maximum overload the ceaaompUon ran up to the adoptioD tit tbe new eembinntlon they do not anti- 

about n peunda By Intarpceing a tow-prsenre tni^ cipato that the prime dost wlU ha very ^raototfy 

bine between the low-praeeare cylinder and tbe con- enbaocod. 


deooer It baa becoms pcaatble not only to nm tho 
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i«tar If «irtF. 
fcifi m 4hi vtarm «t lAoiu 

■•.$^sr.srj^‘ sr5.“«’s:n 

fUat tM A«IMMr MPOirtMl Ift tk* pnrrfetu 
4o not twy 

In^ IkW Ml IKtMr o« ««r Mlnwdk 

' VM^i^^^PWM-kMnrtttaa* ««». Tfea k*li^,ot 

^ bctlM t« ^ ^ TlwteUct 

murnta flC k'MktttiWw «rtar «) «aM d*^ dlvlfM 
linto t^ fsak* kr two I rtfqii a dl aU nuour ^o» 
m Mi ftftki rha ««iB •»» i* iTO tMt bnc, oad 
d4A «C (M fMlf wm Mf k lH«tk or SM (Mt 

OolwMMioo tiM toit laraed a 
iqrliioffU of U* ittwri of tko latnkoroqfk B^itd 
CfcWPOOy, Mtudlkg both llM BobwiT wd Ble- 
itff» dbriMoM. for tb« tMT amSaA Jum SOth, 1909 
nilrirby ootrM n?,idl,171 poMOiicsn at a total 
MN M i «r<HMy,U»-oofB«tbtnc >«•• than two oonU a 
Tka dtvatad dlflatoB earrM rs,TaT^7t 
Ifibtidfaif, Tka opffatlDg antanta on tba aubway 
waio HAVlJtK. akd ok tha alavatad t<.l«.BI>. 

Mataagamaata ara bMd oMa to conilder propoaaU 
M k.fakt kaiaatifor and null ataauaMp and train aera- 
M tNU London to AnatraUaand Now Miland by way 
at CiBadn, and. an IMowt aarrM on tka FaolBo Tka 
akbaldy, aid wtOok wotdd kara to ba glran by SiMali 
aolonlBl «D*arkuinta wootd ba vary kaavy. Tko Aka- 
trayan gonmuant daonmad at bat kaa dually 
Ofiwad toakara In tkaaoat, and a oonfarwoa wUI raaat 
In londob aarfy in tka aprlni to conaldar fha datalh 
andappwtlqa tka aoat 

Anaw ataaanriup «an1oa win akorOy ba aatabUahad 
katwMn Naw Tqik and WaahtngtoH. and tralght ataain- 
iMM.'Wfll ba In OpanttlOn by tka drat of naxt yaar 
it m aaMutod tIM tka Jounay from Naw Tort to • 
TTkahlaiton ylB inho from tktrty-aU to tklrty-altfit 
kdimi, fauMdliif atoif. A daUy Mjrloa of paaaa n gar 
atfauaw la^lB: atMw^ku^ T%a 'pMnm Rtw 
a abkfa an lipkMiyairMltfMy rt ^9“** whleh la 
now (mvatr wttMttiswliMli|Rl|ttM tor tnraHnf or 
oandtaB t« (an^ Wbnrm nro bainc bnOt, 
and. aim atanukont* wW pick m tka fralgkt and 
01^ R td ttl* li»dtip.o(tba Inna atanmahlpa. Tka 
cdvntty o« aadh aM oT tka Fotonue la vary fartUa, 
tka la atatn akora of IfaryJand prodnoad 4M0.00Q kar- 
ra|a of potatoaa laai yaar Tto graat dUdoplty haa 
boon to gat tka ptodnoa to aartaC 

TkaAttawInB notaa oonaamhig tka atoraga of Ckll- 
tonla or orodo ail In ooawrata raa a rr o lro wart raeantly 
glyan in CatMWta. A t,«90A«0karral w aa r ro lr . lined 
ifUi ooBOrata^ k|u raeantly b«an eonplatad nt Rort 
Wrtuoad. CM. and one of. tOAOOdknrrd eapnclty la 
kkkar ooga M 'Oot>«W panr BnkfnMd. Tka practloo la 
M aUdMe (ko anrt. Nklefa Ik aM Adda la a Mndy 
hutn. gOfoon aaA vent drr. to kbokt oantkird tka dMk 
aft»gg»agoaa d ta|a r >a l r. Wlttktha gutarlat ramovad, 

P $ 11 ^, 1 $. tka anmttiaa. kavttg aide 

alMMdiieU iijddaiktfMiaatn. TIU kottaui and atdaa 
M-Ikdk'rtaatat NM lAoki k-lwBi ooaerata, oftaa rw 
IlMniOd «UP di ldt4 tkfM or aoma akdvdant. 
MMigcMikllMMkirMw of tka aUaa 

.dadmM kntMwig tkirMa-kdtiMi tka oitt and the 
^ li lfti d ii ia j i rt ioaiblbelMaiaFdttad WBA aadlmant and era 
■l^''daaibM''ar vary.lHtla oa A 
' in,dega^ OMBortU^ fcnva 


-M.Vawutiicit. 

Ika^WA^ la instatliag a lAtnoh talaaaopa 
- Ba» IMuPTMA. at aa altttnda of U,0W teat 
#rac. r nyim^ WUI luvo eharga of tka teak of 
-•t^radtlnt M k^ladaaeopn. 

' 'tka dfttgMy of a naw Albanbm at Honda, aonth 
flpatn. by Inwfanea Tarin of BalUmora U nported. 
Ut, Pkfln rapanjiy gnrckaaad the wall known Caaa dol 
tiny and pnoaeded to rBaka eaoavatlona. H« 
faund largo nwnbera of Roman and Arabian gold eoini 
and raveaitd vaat galloiita. 

' ,tRa Rillag RuUamant wifi aeon be called npon to 
Hd'cnlda tor a apoolnl' departmeat to karoll and de- 
dphar papyri dlaaoVarad at HaNalaaeiiai It la tniatod 
that thla notion auy ba inkea tmm ml lately. Some pre- 
vtooB doaoBMiiU have bean daaugad irrevocably be- 
aanaa at lagUlatlva delay and nwtoet 
The AnMdeaa ItBaaqaa of Nataral Hlatory la to nae 
daalgaa of the famona Ifltla raiaa af Meitoo for the 
JMW raetaaraat whleh la aow being planned The 
i^tla mlna were ballt of adobe and atone otaanented 
%ntb moral painting and moaale work produced by 
■tonaa aak la eanwat the reaUnmnt w|U therefore 
aerve the pnrpoae of an oihiblUan ban. 




AiMMarg. 
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loatlnaa, but not by tba okln, at laaat under ordinary 
condltlona. The greater part of the ahaorbed emana- 
Uon la quickly eliminated fay the lunge, a amall part 
paaaea away wUb fecal matter, and finally acme haa 
been found In the Uvar and the bile, but none la ejected 
with the urine or peraplrattoB 

An faianatloael ecmfarenee la propceed for the 
pnWervattan of the fur aeal and all marine mammali, 
Inolodlng whalee, walruaea, eea Mono, and aea ele- 
pbnnta. Some of thaaa antmaU are now all but ex 
tlnet, and the government eoutden It time to formn 
late an InUmnUenal taw for their prcaervatton The 
yapanoae aeam to be the chief offenden, for they have 
even ventured wltktn the three^nlla limit to carry on 
their work of deatmetlon 

la a new prooeaa of keeping aggi In cold itorage, 
CM egga are packed la a tin box. and a little calcium 
chloride la added, to inanre dryneaa K lid, having a 
kola 1/S-lnoh diameter, la then aoldered on and the 
box, with a number «Mt other*, la placed In a large 
Iron cylinder, from which tka air la then exhaoued 
By thla operation the air and carbon dioxide dlaaolvod 
In tbo albumen are removed, as well as the air which 
■nirounds the egga and filla thetr volda. The rylln- 
dar la next filled with psra trybon dioxide, and a prea- 
sore atlgbtly above that of the atmoepbere la main- 
tained natR the omatanoy of the manometer Indicate* 
tllat tka egga are aatnimtod with the gaa But as 
egga do not keep wall In pur* carbon dioxide, a oet^ 
tain qunntlty of this gaa is next withdrawn from the 
cylinder and replaced by nitrogen, obtained cither 
from ths oylladera tn which It la aold In a compreaeed 
stats or by passing air over red-hot copper When the 
aggi have benoma aatunted with the mlxtnra of gaan*. 
the boxes are renwved from the cylinder, sealed, and 
planed In rooms where the temperature Is kept be- 
twam II and M deg. 7 By this proceas the eggs ara 
kept in an atmeaptiere which contntna no tree oxygen, 
and tn which the proportions of carbon dioxide and 
nitrogen are the anmo an axlat In the albumen of 
Creak laid egga 

Whathw or not there la * planet beyond Neptune U 
n proUeu Whfob haa long coaoenied mathematical 
astrunomara. Among those who have taken the trouble 
mnthematknny to nettle the prebtam of aneb a planot’a 
aglstenes la ProC. W H. Piclnring. who naed ibe meth 
qd of lisvaniar, the dlaeovarar of TTranua. Prof Pick 
bring batlavao tn Rm exlatenco of at least one such 
planet, whleh bo baa dwlgnated by the letter 0 A 
ienreb for thla planet was recently undertaken by tho 
Bar J H MOtealf with his It-tnch donUet, but without 
aiiaaHi. The naaena addnoM la BHenee by ProL 
Ptflkorlag Cor tUa fkOirre a«« the following (a) The 
Moat may ha UBexpaetadly tklat, or reddiata In color 
tta cOmpntaA nugaltndo la 19A (h) The orbit may 

ba highly aaaantrk, tka oompuUttoB being based on 
ak nppida lBAMlf otnnlar nrtlL (o) The orbit may 
ba kl^ty tka ndlptlo, and the planet at 

P tadant shudtaA tin Mm Kn node. For varlon* raa- 
aoBa tho ftrat-twh ofawa are not tkenght lufllotently 
MNettva to lafUg«M «Rk tka diaeovary of the planeL 
|ka huMt. kp WMF, eempare pbrnet o, on seooat 
of ila pelklirt ifta iMr peattloB with regard to the 
ofkdr pCHUbLiftko^MBker savaatb aatelUto of Junl- 
The l aa i |llM g | « Tka atbfta at tbeae two bodleo 
mt ft raooottvaly The ragtoa ak 

raM|*oaM^|ji'(ih phOtoBniAib taattH agenda 
aM tka da*, and rwuhaa to a maxi- 

kr <iko north and aooth ot It 
a^aaM.y w^ *« “ wmln all w i of 

MhM W f kaxt yaar. The number of Uara 
nUMMy eiam|k9t,||#A drtlrt H aatimntod at about 


ARKONAUncS. 

R»«>ignl U B g that all the leading Bnropmn natloda 
at* taptdly developing aerial fleets of both llghter-thsa- 
air and haavleMhan-alr macblnea, Qen Jamea Allen, 
tha ehtnf signal olBoar of our army, made an especial 
pIsa m bla annual report to the BacieUry of War laat 
weak for a definite plan ot aeronautical development 
In the army It U to be hoped thla will be given the 
attention k deaervns Our War Department wae the 
fliat to order an aeroplane, and It ehould not fail ba- 
hlnd now In aviation or aerostatlce. 

Tha aaonad week In December la noteworthy from 
the fact that Maurice Farman, a brother of Henry 
Parman, started to make the first cross-country tour 
ever attempted by aeroplane I.«avlng Buc, near Ver 
■ailloa (Prance), at S 62 P M December 9th, he arrived 
at Chatrea (tl miles dlaunl) In 62 ininntea flying 
over Trappea and Rambouillet cn route His biplane, 
which resembles that ot his brother averaged 47 miles 
an hour In making this flight The weather was fine, 
there being scarcely any wind The flight formed the 
first stage ot a trip to Uoiirdeaux, which M Pannan 
hoped to complete In four nr five additional flights 

The Wright Company haa recently been Incorpo- 
rated In New York for the manufacture of tho Wright 
aeroplane In the United Btatea The company la capi 
tallxod at 91,000.000, Wilbur Wright teing prealdent 
and Orville Wright vice-president Among the direc- 
tors are such men as Cornelius Vanderbilt, Howard 
Gould, and August Belmont Tho company will erect 
a factory at Dayton, Ohio— tbo homo of the Wright 
brotheri- and will also have nn aviation field when 
purchasers can be Uught the operation of the ma- 
chines. It le expected that many American aportsmen 
will soon become Interested In aviation and own aero- 
planaa. 

On ths Stk Inslaat Earl Gray, Governor General of 
Canada, Lord l.areUe, and several other proralnent 
Canadians visited Dr A. O Boll s laboratory at Belnn 
Behreagb, near Raddeck N B and, In the abaence of 
Dr Bell, ware shown about by Messrs. Baldwin and 
McCurdy, who are still associated with him In his ex 
perlmental work A demonstration was given ot a 
new hydroplane boat which rote completely ont of the 
water In a abort run ot a few hundred feet It la ex- 
pected to use this heat beneath an aeroplane, so as to 
make possiblo tbo ascent from water Despite a hall 
storm and a soggy field Mr McCurdy treated the vlsl- 
tors to a flight of a mile In the Baddcck No 2 ” tha 
second biplane that he and Mr F W Baldwin have 
constructed this year, and the one with which a con 
stderahls number of auccesstnl flights have been accom 
pushed Altogether, there are a half desen different 
heavier thaa-air maiblnea ready to he tried out on the 
Ire ot the Bras d Or lakes at Badderk thla winter 

Tbs fiist tests In the United States of firing at bal 
loon* were carried out at the Bandy Hook proving 
grounds on November 27th when a email 3-man cap- 
tive balloon was anchored at a height of 200 feet and 
fired at from a distance of 2 000 yards Fifteen shots 
were fired from a spot lal 1 pounder having a range ot 
movement from horlsontal to vertical, without hitting 
the baUoon A larger field gun that could be elevated 
to about 40 degrees was also tried with smoke-prodno- 
tng Shelia, several ot whkh passed over and several be- 
low the balloon A third kind of shot waa a shrapnel 
which exploded at a certain sot distance, and dis- 
charged backward a si ore or more of balls In a widely 
expanding cone The balloon was brought to earth 
by one of these shot Before the comiilollon of the 
tests, which lasted several days, 90 shots wefe fired 
with but 2 hits. Two of these were witbont effect 
Aa a result of tho tests, army offlceni believe It will ba 
almoat aa difllenlt to hit and destroy a dirigible balloon 
aa an aeroplane. 

At tbs meetlag of the Aeronautic Society nn Decern 
bar 2nd, Dr Bpratt of Coatesv llle Pa., an intimate friend 
of Mr Octave Cbanute and an aeronautic exiierlmenlcT 
of many years' standing, gave a brief talk npon hla 
work la conneotlon with the aeroplane After calling 
attention to tha fact that all animals walk or move 
over the ground Irrespective of the number or length 
of their lags, juet tho eame a* all flying creatures navi- 
gate the atr no matter what the also or shape of Uielr 
wings, Dr Bpratt said ha believed flight depended 
upon a ■saaral principle as simple as that of the lever 
which governs walking, bat that man had dlfllcnlty In 
disoovering thla principle itnea ho wsa not mnking use 
of It universally, a* In tho latter case. Of late years 
bo ba* dovotod hImaOlf to finding this principle, In 
vUeb qnest be believsn k* kaa mat with sncccao As 
a rsnlt, he ha* lately iq>pl1od for a patent npon an 
aeroplaBo In which It M smbodlad He epoke ot having 
discovered tn hla- enrty axpOHments the curve now 
abed on tko WMgkt UpUne svrfaees At tho snggcsilcn 
of Nr Ohnnnte the Wrights made 'quantum Ire tosU of 
■nrtuw terlBC thta enra and, finding it smisfactory, 
adopted U. Dr Bpratt waa with the two brothers 
three aeaMina at Kitty Hawk and was an Intereatcd 
trftnMa at their flret filghu with e motor. 
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It IB a onrioni Initanre nf wbal mlsht ba called the 
VBKurlcB of meihank«l evolullnn that the lateat and 
mum powerMl electric Kx emotlvea, of wbleh we pte- 
Hcut lIluatrallonB «hould b« turnlahed with tboao Bide 
roilB and connectlnn rode, the abolition of which from 
the electric locomotive wbb cooBldered to be one of 
Kb prim Ipal pointa of ImprovemenL 

'1 heoretlcally to got rid of the reciprocating move- 
menlH and unbalanced rotating wolghtB of the ateam 
locomotive waa eminently dealrable for these unbal 
anced weights were the cnuae of much doBlruitlve wear 
uiKUi the traik and roadbed Furthermore the Bub- 
atltutlon of the lompait electric motor encircling the 
driving axle wan loneldcred to bo an Ideal arrange- 
ment of compaclneMB and efflclency 

When the electric drive lame to be applied to atenm 
rallroada aa In the rase of the elertrlflcatlon of the 
Now York ( ontral and the New Haven roads It was 
found that the above mentioned advantages were ob- 
tained at tbe expense of collnteral disadvantages nf a 
veiy serloiiB characler, for the low ccntir of gravity 
the rigid wheil liaae, and the large amount of non 
spring supported weight combined to make tho locomtb 
lives very destructive of tho track Doth locomotlvea 

met with serious accidents the former bursting open 

the track on a curve near Woodlawn and the latter 
doing the same thing when hauling the White 
Mountain express at high speed through Qreenwlch 
Connectli ut Tho running of both types of locomotive 
hsa since been greatly Improved by the Hubstltutlon 
of four wheeled loading trucks on the New York Oen 
Iral locomotive and tho Introduction of pony trucks 
on the locromotIvoB of the New Haven road. 

In designing the locomotives to be used In the Now 
York tunnel extension of tho Pennsylvania Hallroad, 
the engineers of the railroad company and of the 
Wesllnghouse Electrical Manufacturing Company have 
profited by the valuable experience of the past few 
years, and have designed an engine wblih will have 
tbe high centor of gravity and Hexiblllty of wheel base 
which characterlie the steam luc emotive It con 
Blsta of two duplicate secllous Ihe wheel plan of 
each aoctlon Is tbo same aa that of tlie old eight wheel 
American ateam locomotive and conslsta of four 
coupled drivers and a four w heeled truck 

The sections are iiermanently coupled botk to back 
by a special arrangement of Wostlnghonsc friction 

draft gear and levers su that the leading aectlen ef 

fectually pilots tho rear one This obviates all neces 
sity of turning the enginu which runs equally well 
In either direction All manipulating levers are dupll 
catod In each section so the oiwrator simply i hangem 
ends 

The most original fialure of this engine al least 
In American practice Is the lemoval of the motors 

from the wheel axles and the sulMlItutlon of a single 

motor whlrh Is placed above Ihe frames and within 
tha cab This motor weighs without gear IfiflOO 
pounds and In weight and power it la the largest rail 
way motor ever constructed At esc h end of the rotor 
abaft Is a crank, the two being set os in steam loco- 
motive practice, at ninety degreea. From these cranks 
a pair of coupling rods lc«d down to a crank-shaft 
(known os a Jack shaft) which Is carried In the 
frame In a borlsontal line with the axlee of the driv 
Ing wheels. Tbe Jack shaft iranki are coupled to 
the drlveto. 

Now It will readily be oeeii that this arrangement 
avoids all the dlRlcultlos of counler balancing which 
have boon such a nightmare to llie steam locomotive 
designer and to ihe track supeilntendent for since 
the motor crank revolves uniformly and at constant ef 
fort differing therein from steam practlc-c the turn 
Ing effort of the drive wheels Is tho same aa for tbe 
motor and la constant throughout each revolution 
Moreover, It will be seen that since the movements of 
all rods and moving parts are those of pure rota 


Sctonttflc Am^rtcaii 

tioa only. It U pooslble to aeoura parfaot oontor- 
balance, and the engine delivers no more shook to the 
track and roadbed than a pamenger car of aqnal 
weight 

The motor and maaalve aide frame, tbs Jack abaft 
and all other gear, are spring supported from the 
driver and track wbeela, so that there Is no track 
stress other than that local to a single pair of srheela 
In this arrangement of motor rapport and connection, 




operated orarhaod contact shoe, of which there arc 
two on each looonotlve. Tha fim loconoava, whioh 
to now bdiig tegtod both aa to speed and hanling 
power OB the Long laland Ballnad, la giving ssUa- 
factory romilto. 



the center of gravity height closely approzlmataa that 
In the best high-speed locomotlvea 
A decided improvement In Ihe ‘ Pennsylvania” typo 
IB the use of a single motor for two pairs of drivers 
and the buuoflts secured by lla position. Tbe motor Is 
located high up from the roadbed secure from snow 
dirt and water, and Its design embodies electrical 
fcatiiros never biforo secured on an electric loco- 
motive 

The flrst twenty four loromoiivea to be built will 
have the following dlmenelons 
Total weight lOB tons, total horse-iiower 4,000 
maximum draw bar pull ooooo poun 


In the region of Tnnia there has t m 
extensive eyitom of electric traction lines. Tha new 
electric Mctlons, which are now In regular running, 
are designed to replace the former ateam lailroad. 
This latter comprised three lines, one of theee running 
from Tonle to La Qoulette, about 10 miles distance, the 
second from the city to Marsa, 11 mllea, and tbe third 
from La Qoulette to Mans, about 6 miles. The region 
covered by the lines Is of Interest as being the site of 
ancient Carthage and Its extensive luburba. The first 
two sections bad a common portion of abont 6 mllaa 
between Tunis and Aoalna. Tbe steam llnea bad been 
conceded in 1871 to an English company which turned 
them over to the Florlo Rubattino company ton years 

later, and they afterward p assed Into tho hands of tho 

BoneOullma rsUrood company Tbe government made 

an arrangement in ISOS with the Tunis traction com 

pony to have the lines changed to the eleotrto system. 

This wai carried ont by the Paris Thomson Houeton 

firm, and the government wished to profit by the Jetty 

which bad been laid acroas the Tonis Lake so as to 
nse it for the line os far oa La Oonlette and thus run 
In a straight path The old traject Is kept between 
La Oonlette and Uarsa, bnt there la also a second 
branch whlrh runs nearer tha sea coast, traversing the 
elte of Carlhsge and reaching the elevated locality of 
8ldl bou Said, thon descending to the terminus at 
Marsa. 

The object of tbe new line Is to enable the iiopnla- 
tlon of Tunis to reach the seashore eoilly and rapidly, 
and the new shore branch conld not be realised by the 
steam road on account of tha Irregular ground cov 
end here It is expected that the suburban region will 
be mneh more developed by the use of the electric line. 
At present the trains are made up on the multiple- 
unit system of two motor cars and from one to three 



Obaasis M ths new elwtrle loeomoUTo. 


speed, 60 to 70 miles per hour under 1o 

of drive wheels 68 Inches diameter of truck wheels 

36 Inches, weight on drivers, 104 tons, length over 
all 6S feet, total wheel base 56 feet. 

Tho controller on tho Pennsylvania” type Is 
scarcely as large as that on a Hoe printing prea 
None of the main power passes through It, os It Is 
really a switch corresponding to a telegrapher’s key 
operated by electro-pneumatic means With a lever 
which can bo moved with one Unger, the engineer can 
admit to tbo loeomotivo a (urrent equal to that avail 
able In a hundred trolley cars 

Tho electrli eupply will be secured from an electric 
conductor, or third rail, by four contact shoes on each 
locomotive At some points where the great number 
of track awllcha will not permit this power will be 
secured trom sn overhead conductor through an air- 


trailers Tho motor cam are fitted with two motora 
of the O E-66 type which rnn on 600 volts on the over- 
head wire or third rail, and give 136 horse-power, using 
two serlea-pamllel controllem With front and rear 
motorman a cabins tbe cam have fimt and second-claaa 
compartments and also a baggage or light freight com 
partment. The chomls bos two bogles, one of which 
cania the motors, (hurent la taken by third rail for 
the Bubnrban part of tha line, and U Is only within 
the city that tbe trolley la osed The motor cam 
weigh 28 tons and contain 100 places, while the trail- 
era, of an equal capacity, weigh 23 tons 



Weight, Ififi tons. Uorae-power, 
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Drawbar pall, M,000 pouds. 

luwnxo loooaotm 


In view of the very lattstactory lesulta obtained by 
the purification of the water of the Neva In ordinary 
sand llltem, when the epidemic of cholera was preva- 
lent in 8t Pstemburg abont n year ago, ths municipal 
douma and tbe autboriUes of the ally have decided 
to erect a large plant for osonlxlng wnter It la only 
Just to say that the cbolara lafeotlon la to ha attrib- 
uted In tbla recent outbreak to tha detective nature ot 
the actual system of dlstrlbntioB, which Is Incapable of 
retaining tbe bacteria. Oa the other hand, ihe aonl- 
inry authorities of tbe govemmant, oa wull as those 
ot tbs city of St Petembnrg, am ot tbe opinion that 
■terilliatloB by oune la the only method which la able 
to assure a radical purification ot the drinking water 
ot tbe city, their Investigations, aa well aa those of the 
Inatltuta Pasteur and Koch, having demonstrated the 
perfect bactericidal quality of <mooa aa tha baat meana 
for completely deatroylng the mlorobea ooutalned In 
water Thla large oione plant, oomUnad with an In- 
atallatlon of rapid filtration (Howotoon ayatam) will be 
laid out according to the combined ayatoma Blemanada- 
Frlae<Kto The electrical portloni of the oaime ap- 
paratni will be conatructod by the Blemana * Kalaka 
Company and tha plant ef Dalton QulUeaumelAh- 
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ProlMtbly mur peopl* li«v« at UmM watched the 
•plaahM eanaad Iv rata dnva taUlnc apon the amooth 
■orttoe of a pool or river Some, toe, noar have gone 
n ter aa to dUCereatiate between the apUahes lormed 
hr the big dropa of a thunder ahower and thoae pro- 
duead hr the analler dropa of a gentle rain. In the 
lomter eaaa a oovploaona bubble floata tor a moment, 
and then vanlabea. In the latter a ctTatalllne toun 
tala aeema to atart from a aurroonding coronet of 
le«er Jeta— though thla la In part an illualon, for It 
In known that In reality the coronet haa vanlahed be- 
fore the Jet appeara. The Image of the coronet hae 
not had time to fade from the eye ere that of the Jet 
la anperpoaed upon It Moreover, It may have chanced 
to t^ reader to note the dUferent oltecta, both of 
aound and of aplaah, produced by a atone dropped into 
the water — theae dllterencoa apparently depending 
upon the height from which the atone deacenda, and 
upon the condition of Ita aurface . I e , whether It la 
amooth or rough, wet or dry But If the reader haa 
at one time or another made anrh naked-eye obeerva 


Thua, It became neeeaaary to havo rocourae to the tar 
nborter expoanre of an electric apark. It waa found 
that the bright apark given by breaking the primary 
circuit of an Indnctlon coll at tho aurface of mercury 
waa of much too long duration to be uacfnl for the 
purpoae of flash photography, so that tho originals 
of the photographa reproduced on this page ( for 
which we are Indebted to tho courtesy of Prof Worth 
Inglonl wore Uken by means of a apark the duration 



made. The exact timing of this apark la obviously of 
the greatest Importance 1 bis la i ffcLlod by means of 
a falling metal sphere which pssses (outside tbs dark 
room, of course) between two temiinals conoitted ono 
with the Inside nt one Iicyden Jar and nue with ther 


nipart for a spark to Jump across till the tlmlug sphere 
liassos between them Uut whin this mturs the dia- 
(harge Ukes place with tho acrompauylng flash In 
the dark room Uy imans of an Ingenious arrange- 
ment of magnets and springs for full details of whUh 
the reader Is referred to I’rof orthlngtoii s work (“A 
Htudy of Splashes ) Ihi llinina sphere esii Is- mado 
to fsll either stiniillaaeotislv with Ibt drop or sphere 
destinid to luiise Ibi splash In Is photographed or 
slightly esrller or Ister In this way It Is possible 
hrilllsntly to IMiimliiali (In splash for on. thrue-mlfl 
lonlh iiarl of a s.-. olid at aii> d. wired pi riod of Its 


by raising Its r< h aslng I. w r about tiiu-tiniiH of an 
Inch the law of falling ImkIIih Insures tliul tin dash 
will bo paetponcl by Just nut thoiisandlli of a second 
and tho next photograph ai.ordlngly retials a stage 


to elucidate 
Worthington, 
Royal Naval Engl 


CB ERB (Head Master of the Royal Naval En 
neertng College, Dovonport, SIngland), commenced 
systematli study of nplsahea, and In order fully 
appreciate the disturbance of the litjul ' 
he experimented and their relations 1 
aid of photography In these days of 1 
■nd rapid snap-shot cameras. It might 


photography 
harbors this 


Wi 


ton reminds us, (be problem of how to photograpl 
splosh Is by uo means a simple one, for the chan 
Of form that take place are far too rapid to cc 
within reach of any ordinary kinematograph, while 
quickest photographic shutter Is also much too si 


of whith was certainly less Ihsu throe mllllODtha of a the Hplaah la obtain, 

second — a imrlod of time whlih boars to the wliolu dospllo Ibe rapidity 

second about the same proportion aa a day to a thou brllKumy of tlm Ha 

sand yeara lion Is so sliurt that 

This flash la obtained by charging two Uyden Jars oxiiosid limn ti d 

by an elo<trlcal machine on theIr Inner luals, ono ikioI Iu thilr dct.lopm.nl 

tively and one negatively Stout wires lead from the Wo may now gUiii 
outer .oats to tho dark room . wh.ro (he splash la to Inlerestlng fads will 
be phologrsphud ) and terminate In a sisirk gap be. orthlngtnn s studv 
tween magnesium tcnniuals and close over the surface prise (he reader to 
of water contalticd la a bowl I bo Inner coats of the cMuts follows iht 1 


twoen the two outer coats acnsis the spark gup In the 
dark room This latter Is the Illuminating spark, by 
moans of whi.h the photogmphU exposure Is to be 


III s BTC ohtalued 
I and iirranged la 
mlniil'ly adjiistud 


hem cHlahllshid hy ITof 
.lies It will priihably sur 
wlinl a loDgtliy st til's of 
of a small drop of water, 
mil Ih Inrh.H lulo a mix 
milk being add(>d to ren 
Intilllglbh First as the 
t tho Biirfatc there arises 
rrosm ill six. until upon 
« pop. )7J ) 
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Tbe vUt at Pnl TbootM fawiijtB Ui Hvh toA 
hu bronglit SNf«mwt|y brfoi* Ife* 1^ mvOod 
of prodtteinc iBMl wi— Hintb br tM ta|^te» of •*>■ 
crthetlo odyiUoBO Into tbe iptsol eiabL 

CocolM wu tatrodneed jwe oso be n boaetbetla 
for looM opplIooUan. It wu weloaiMd hr the medlool 
pntfeoileii, end equeUr hr poUebta, on boeoiiot of (te 
loTeliiahle eerrlcMi in opeioUro proeedd m upon the 
eye, the noee^ end the thrant ^ merelr phtclng n drop 
or two of e eotnUon of oodnlpe (or one of Ite eelte) 
into the eye, or hr pelnttnt o elmller eolntlon npeo 
the mnoone membmne of the noee or throet. It le 
poeelble to prodnoe anaetbeeU eo complete ee to ea 
able eurileal operdtlona to be performad upon th«a 
parta wlthont InflletlOK tbe leaat pain or dlaoomfoit 
upon tbe patlenta Certain obieettone to the nae of 
cocaine were not loni, howeror, In abowlns themaelTea. 
Cocaine la a powerful alkbleld, and If the uanal doae 
be exceeded, very irare reenlti follow, a number of 
patlenta harlnf aotually died aa the reanlt of oeoalne 
polaoning. Inveatlgatora were therefore led to aaarob 
for ether anbeianeea, either like oooalne oecurriag nat- 
urally, or prepared eynthetleally, which would pcaaeai 
the propertlea of cocaine while belna leaa polaonoua 

In thie way, etatea Nature, a number of anaathetlc 
drufi have been introduced, inolndlnc alypln, hole- 
eaine, eucalne (alpha and beta), aoopolamine, noro- 
oalne, etevalne and tropacoealne. Of thaae the three 
latter have been ohielly employed In producing apinal 
anaatbeaia. The method oonalata In Injecting, by 
meana of a ayringe and needle, a quantity (nanally 
about one cubic centimeter) of a aotutlon of oneef theea 
enbatancea into the aptnal oandL The injection ie 
made to tbe back, cloae to the middle line, the needle 
being toaorted between two of the vevtebrm. With re- 
gard to the detallB of the method, varlona procedurea 
have been deacrlbed, and no agreement haa yet bam 
ranched u to which of thane la to be conalderod the 
beet There la no doubt that modlfloatlena are deato 
able to unit particular requlrementa. Thna, many epar- 
atora dlreot that the drug be dlaaolved to cerabre^toal 
fluid or alae to a aaltoa aolutlon having the aama ape- 
cUe gravity and the aama oamotk tenalon aa tbe blood- 
aerna Othara oonaldar that the aawthetlo eoTntton 
abOald be eonalderably denaer or more rtacoua than 
the eerebroaplnal fluid, and tor thin pnrpoee recom- 
mend the addition of ^ucoee or of gnm-neacia to the 
eolntlon Tbaae thicker aolntlona tend to remain at 
the apot at which they an Injected, while eolntlone 
to oerebrowpliial fluid or to normal eallne tend to 
epread up and down the eptoal eanel, and thua have a 
mom wtdeapread amanUnUe aflacrt. It la uaual to with- 
draw a tow cuMo emtittaten of oarabrwaptoal fluid 
from the eptnai oanal betore Injecting the anitotb^lo 
fluM. There afe two raaiona tor thia— flrat, tha aur- 
geon la aanired that he haa aotually Introduoad hit 
neadle Into tha apinal canal, and 'ktoondly ha la oarUln 
to avoid Increasing unduly the oarebrowplnal praasura 
whm be tatrodueea the an w e the tlatog fluid. 

Ob totreduoiiig the fluid Into a paitlenlat part of 
the eyinat Coluom, anaetbealn la prodnoad of an parte 
of the body dertvW their nerve eopply from thIa part 
of the ap^ oord, and all parta below If the fluid 
be allowed to aaeend tha epliiai oanal (a. g., by miatog 
the htpa) the aumtheaU riaea hlgW and hlghtr aa 
the enwathetlo fluid reacbee the tinpha'ttf tha nervue 
erlMiig from the higher parta of tha spina] cord. If 
tha paUent ha placed on one aide whflo tha tojecUoB 
Is being pertonned, the anaethetjo Sold oen be made 
to enter one lateral half of the apinal canal, and to 
thia way It Is pcealble to limit the anaatbeaia to one 
latoTal half of the body 

ThwaaMtliotle fluid enn be allowed to ascead ataoet 
to the top of the thorade apUa wlthont Mar of un- 
toward Oonaadnanoea, Whah It raaoliaa tha base of the 
neck, bownmi the phrenic nerve, cqaceraed with the 
movementa of fegpliaUon, bocmnea Involved, and It 
wdadeetoad tatpraotioabla to prodnoa aiaetlwiala of tho 
head and neck by tha spinal ,ma(hod. Prof. Jonnaaco, 
however, bee shown that the addJtlen of strychnine 
to tbe nnaatheUe sidatlon prodneae ao powsrfnl g 
stimulant eitoet npon the raipltatorr center In the 
brain that it U possible to Utrofnee jm enoethetle 
fluid tots tho upper part of the thbnqlo aplne, and to 
alloir the fluid to aeoend tho Oannl to tho neck 
to as to enable operations to be pe r tormed on tho nock 
■nd throat But it ie-ae yet too eoiiy tp say wbtihtt 
thli method amy be considered d Bale one. 

Of Iho throe drags which art ohlafly naed Ipr 
th« prodnoUbn of aptoal annatheHa, fltevatoe la tonikl 
to prodoee the moat delsterttuo eflait ttpott tha hid- 
■eyn. aepU nestis haviag Mlleitod tts tajeottan In 
gvlto b ntoaher of rasca. Novcoabtf M tropaeooatoe 
Ope MM toJnrloM to this way, wbfls thar are otfaUfr 
4M|mto#00j||BMBtheUca. It thne appean Ukaly tklU 
tliiiA, wtO am^laiit atovatoe to the near fntfri, AA 
to^vliMMIbOcatoe to a one pot ooot aoMton pt 
M^iaigdy naed tor tho pnrpeae to this 
W.tWiMdoee tajectod hetog dbont 

enperlomoo wtU lead to toodiflegt 
tftiiklg m VtAm method of performing eptoal am 


0. yd 0. ^ flgu oaeh myiyM* with 

a theodM^-lifeb toi^^Ment, or At ocMr. tMiaiiiMa dad miaay 

naod la tof BMkdartoy thn AtA* d Methndor 

madobyidmMrat*ittaOiMM)«O^^Wt)kt)w1^ Tho ao»« wfUik 

0.<V ^ inohiatumiMt mnat be ahowtoldraitomM>*^'i»^4%^= 

onaly by the two epMMoifl at tho pl«^ autoaut tt* jtp to pHterrOoiil^bAmw^ 

aeroplane onaam Ow verttoal and thmifd> tho^MBM 

much ghsan. wa pupoM detopmtol«ir M tost. thdiryuarkltoMpofell^OOtr; 

Jf or h a otoifllo ommlaotion of fbo fOggmm itAA at thorn ptthmr TTpyi ifllltf 




poadadp; tApk ^ .JWIll 
^ orflM 


Jtp to pahtrr Oa Wii p pi 

and thnH|».«b>^Myjrao^^;%:8^^^ 


Milton booMn.^ tho pA* 
ttty M-oMs wMlii ^toaillk'^ 


Adding thesa two equations, member to memlwr. we bhig)K, of the Me^HMWft 
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If the angle meeenrtog apparatne to gradnated and dnaatity itoro tilMi to d 
gives dlrsetly tha leagtha at tha eotangenta. wa shall vartod bto tom aild iStOShtoAbT^^ftlM *4j)b^‘4N* 
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tog will immediately give the value at K 
inatrnmenta lor measnrtag angtoa • and d 


well known to artUlery that It U unneeeaaary to ntor 
to them) hut We will rematk that tfato method of msM- 
nrtog la snaoeptlble of great praeUion and ahanld give 
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S^i^io^ton^aoSr^t 

m me now nitnre, to make anno Might .gM leM u n.* — 
by this toathod, with tha baM eC a^ vary 
antna that'amaanras the ai^ add at 
I detonhiiM the phtm-A, BMOHtoil- 

'Awnedifle > v IfowiBg cowntmod , tpoakahyLmH^v^am 


the edme ttate detsniitiM the phtm-A, BMOHtoil- 

■ . . srS.TSXMfS 

~ -nilar^^ " i feowwvMv 

ifr a Baowdtn iffhrtj oTHadiDw-iceat, MOlhtod, to C- 
giving a new setoMs Mtartalnment am of 

Prof, Fepperk and others entitled "Tho Hhr^ of 

Photography" Aftw n brief expkwaUoa aartsMmiedy g!Tt. "ggj.rinJg ggBWyi 
by a tew ptotoreo of tte deiMoptkk tanhSL W^Mana ^ 

of one brUUani UMit the indtoMs tt PhettMMtoed',^ .^g T7 

etotoHaneonMy trtUiaevevil oea^ 4||r^ td vnrb4 

etoj parta of the hall. Tvmvery bme prfllto’^ottoaMdel'S???CTS5S5^®KS 


ei|; parta 0^ the hall. Two very Mrge prfljM^oge made A' 
ondaveloptagoMpoiiorMfnaTtowef thehodtoMM. , 

'An aoriitOBl M tto auM thne mokes natunl color 
Oapoaurea trttli antochmmo plates op a epaeU sub- 
Jeet, and alee traMpanaeies from tbe n«nlar naga- , ^ 


Uvea of tha doflfMOa. Ike ImmeBpe paper brtgto « 
the andtonee M than dtoptoyed, odd later thelhiam 
poNMtos and tielor pk^nraa are p^dteated hy ^ 

tom wptn a l«i«a omwa- Ttodeytko AnAAA thort^ 

Camara Ctah PT'Kot tafk. thto eifterteMimolif Mto bp i ' ,V 

given to l^elte<mM)|i the wtotMbran^lA# 


, Wo an af another yaai^^Jji^ia* 

, «t tho RsMoiae^, uto.- 

Wtd moyti|i,|iyiMc?ara'' anmUiBBia 

-''tetef aaMah^ hiwte t w - W4 t]jSl ttP n 

Awkteosfl, ttAt «iSipp 

eata Dm^ idrStf ii r teiiiM ApimjSmm 







l«d IWOIT d}*i0»M6d »• Itetoi»*d 

"*■ **•■» y d«e*« br a»» of uM. For thlo noM ho 

— PTonott»o»« MolBoi tbo ^*01 sotcBt, tod d^M (hot 




4$7. 


ff$^„itant:afn ond dolm Muir mt 
^ m to rMUl«r It dlOeoU to doelde 

Itotr vwh ^ tlM ftottotlTO oofl^t to bo tMd iBto Uk« 
yy .ry '.Olfto. l? lo f Wito | fh d, Itowoow. tho oocttcothm tomed 
ii#o 4 iltoPof« 4 tWBtatorool*linod tho orto right to 
o joaho ny rtd ow OOM to thooohrtlOB, So ototootoiit h n»do 
Who gwBotdah of tUo ocnt, thta mytog oocord- 

togtothortl«otorofthoB»tort*lt»OOtod. TboLord 


$, tho oioatrto eendOettottr of orgoojp oei^ 
V of toao. Bo boo gobUohed oooorol 


grloo for phyotology and modleiao, la a SwUO 
oorgoeo. Bo to a aatlvo of Bono, whore bo waa bon 
la IMl Bo waa educated there, aad atUr atadylog 
at BarUa, Itoria, and London become Phrfeaaor of Snr- 
geiy la the aaloOroItjr of hla nature eitj and Director 
of tbo gnrgleal Ollnle. Hla oapedal neld to tho toyrold 


• flnrrea 


i: *. 0 . w P«?rioto» 0< tWd ioumal gare into tbo 

„ ^ ” ^ Itootodr JO* tho Mre Clol» ▲nurtea tha»r haadaome 

. atlatloa trophy noarl* thtoO yearn ego, tt waa with 

I ogHdtohOd toto^ 0, fcgyjij h oap wonld help to .create In 

J^fend. tlM aihn i g ^onoi la tho toprinaHng rabjoet of btunoa flight and 
f t"»BW othniBlato ^aortogn laroatoro tp raaow their 

„ b«g IMPtm that jaggrto toward Ito adattoa. tt wao at flrat thoagbt 

|hi|ta(aar4.M togtdty no pOiol* adrlaablo to hold oontaola npon a gtraa dato and at 

***' -*-o dMfddbri ^ ,1^ and tho flrat anoh eoataot — 

^****...*”* hma MI 4 at J^atotown lahlbttioB o 

lah orttk tbo 1 P 97 _ thorn wao only one 

I antoptone toady M that time, and an tho 

tho g^ ^ of totara eompottttoaa did aot moot 
. ^ 4m4t H toniflwi to <^Aaco tho Mm oo thot 

ri iro^ to-^ftaf asporimoator tonld try tor tho trophy at nay 
if flilp^AnMlf»{ p|g 0 « tMirifiti ttopoo a floor doyo’ aotlco to tho Aoro 
„ _ „ , Id Ig t/mr potoh Ctei, — , that tho propor offletoto ooold bo proaoat to 

iHpn 1 it,a#-tlto-«a<ao with a . ttno agd oboom too fflght Ihidor tho now roleo 

■" ' ‘ ' •" fMawn B. Corttoa ntodo tho raanlrid flight of 0 hllo- 

It toroMlhlag whfio metor la a otta|ght Itno at Bammoadoport. N Tn on 
_ 1 ^ fa oooorat tg- ^aijr 4 th. IIM. aa a roonlt «C Whieh he wao dociarod 

«fl<dt hag.hgia. te ana wtoaor o(<tha flrat lag of tho trophy, inatead of 
jl hj to to rf .' Bbnh ato of m^rtag a opoeuUd dlotaaco tor IflOa, tt woo dacUad 

* tp award tho trpp^ tola year to too avtotor who 

' t dtotaaoa Ip oxeeao of S6 hUo- 
Ob July 17to 
f MM BllM'lB 
I at Blnooto, 
a too loagiat 
0 aieopt too 
It on Do- 


Hr Robert M. Strong^ edmlreble eomparleon of toe 
goaollne end alcobol englnao le continued In the eni^ 
rant BapFLOMiarr, No 1771 Hr Vonghen H Wlleon 
oontrlbatoa on osoellent note on the future of aluml 
nium be a inbetltute for copper wire. Mr Cleorge S 
Hodgtna wrltee on time epeed control etgnale. In which 
he explalno bow toe New York Bnbwejr trains ore auto- 
matleolly controlled In view of the dlIBculty eiperl- 
enced by too Now Theater la New Tork city wltb Ha 
looniUea. aa artlcla by Floyd R. Watson abould be of 
IntoTHt Tbo wondartul wlnowrowlng and wlaopraao- 
lag eatabllshmoato of Kwaplnskl d Oo., too UrgMt la 
OonnoBy, are toUy described aad Ulottratod Oar 
Paria eorraapondoat writea on too new electric loco- 
mptlvea tor the Blnplon tnnnel Action at a dlotanM 
prodneed by drying olio le the title of an orUele by 
Werner Scbmidt. Ho ahowi that many aubataneaa 
apart from radl04ctlT0 onbotoacas affect the photo- 
gropblo plate. Among theee U a elaas of oocaUed 
drying oils, too beat known of which Is llneeed oil 
vornHb. Hr William H Ballou contributes a poputar 
artielo on some of too ibowy mnobrooms in nature In 
view of too return of Holley's eomet. Prof B. B 



Doalel of toe Prinratoa oboervatory 41a- 
eovered a great eomet on December • d. SSI Or M 
T. la a A, M l«Di tOa. Dec. -I- 11 deg. 60 min with 
a alow northerly moUoa. At the time of tta discovery 


Prof a. B. Barnard of the TerkM oboervatory Ob- 
served Daniol'e comet December 7 d. M06 Oreeawloh 
Mean Ttme^ to a A. <b. 1dm. 41a. Dee. -fli deg. 44 
rain II see. 


Daniel's comet waa observed on Deconber 8 d. B870 
QraenwWh Mean TUne, In a a dA 1dm d7de. Dee. 
-f 16 deg 10 min 68 see. 

Hstoair reporta DnnM'o oemet Decembor 8to l»W, 
at O a T 11b 30m., R. a 6ta Idm dSAa. Dec. -)-36 
deg: 37 8 min 


A letter bos been received at Harvard Oboervatory 
from Father O H. Searle, C.BP. of New York, giving 
too toUewlag Tleatlnned Opbemeria of HaUey*i Comet 
to be Apr Id d. dd8 o M T ’ 

a A (lotooi Dee. bw A Br 



Atmospheric pretenre HIgheet 80 71, loweet 19 48, 
SAld Tanperatore HIgheet 74, date, llth, 
lowest, 80, data, 36to, moon of warmert day. dl dato, 
18to, CMflwt day, 33. date, S8to, meea of maximum 
tor tho month, 64 l, mean of mlalmum, 41 3, absolute 
I, 47 7, normal, 4Sfl, iKCOM oompored wltb the 
aena of Sd yean, A& Wannwt mean temperatnre of 
November, 60, to IdOS, ooldem mean. 17. la 1873 AImo- 
nd mtotraam of November tor 39 
Avenge dAlIy exceen slnco January 
lot, LO ProclpltoUoB 1 68, gnataot In 24 bonn, i o 
data Mto OBd S6to. avmgo for November tor 19 
years, 8AA Aoenmalatod dofletoacy einec January ler 
4 4A Qraataot pcWDfplUUeB. dfli. in 1889, least 0 75, 
Wind PrevalHag direction northucat. total 
PJII mUoo, avemga hourly velocity 13*. 
anm vnloelty, 48 milea per hour Weather Hear 
U. partly oioady, 11, cloudy S, on whim oni 
or mero of pteeipltallon oteurred d Boowtoll I o 
SMt nrd, fldlh, 16th Mean temperature of ihi hii 
t— a , 6U4; normal 66.37 PrecIpluUon of the an 
liana, AM, aonaal. 1A57 



1. TlH^Jl«AutNlBlal*u«lternvellBr f Hw VUtht Acrw tto OkuMl. t. Tk* 4. W llitt l|b « 

* ^WkMwtal." 7.The«ATlM^ 9. HI* ». IV , 


Uniard UUt mounted npon t ^Aeilisal lolBt, whlcb 
nllowi it tp be tumed nnd tlpiMd tn artry dirootlon. 
By tbe •lde«f the Ubie U n vertloU nppott. on whleh 
■lld« tbTM wirn tannliwtbiB In bgOU. from whhA 
throe bulla are aoapended at a datamlnod balght 
abore Uw taltfa. Tbe camo la pta^ad by BMana ot a 
top. the upper part of which la Jionowod out to form 
a hemlrndmlcat rnp of a dlamotoc odoal to that of 
the baUa. Tha pUyer winda the top iutd aeta it 
Ding on tha table, which bo than mavaf In atteh a 
manner, by meana of the levar, ap to bring tbe top 
directly OaSor one of tbe three l u apa n dod baUa, and 
than tlpp tha thblo ao u to catch tha baU la tha am 
and: lOAova tl from Ita aupport 
TV ^Arioar and the "Meehaniaal Bbnda” Of U 
Da n t e o ^ naadnautlo nerOlttaa. TV "A.alon'’ ta aup’ 
pwtad, prdpailed, aad ataared entirely by aeraw pr» 
pollara driven bp tnrbloea. Tbe “Avion" Itarif la 
tai^ of (m tidirtbligi ot metal tnhaa wbkh aupport 
n horlaoMal CnuM. TM Criane oarriaa two hoataobtal 
mpattan for aapport aad •aovaion, aad three vartlp 
t ea pippeAdra. obo Ipy prapulakii at one and ot tv 


p r ope ll ere, which riaaa attar mnaing two yard# on thp 
ground and makea a flight ot one hnndrad yardh grad^ » i 1^' 

nally riring to a heiglit of five yarda. <; v - 

RlVa "Cnaatiig tV Ohannei'' la a atmpla bgt 
and attraoUvo racing game. Btartlag trem 
ooaat an Blrtat did, tta arlaton, yapriaeUad by llttlf^' 
paper flgurea, andanTor to raaeb tV dlBa ol flnglaa^i'VIlNindi^^w 
Tha inropla^ are atiached to Vuitle naydn whktD- V|i|iyjgdg|{|w 
>-are ntreteVd baKeradh on the two tpanV ' 

• player, V fuVlbg Ml P«llv. enaaae h|PB«|o^e ; 

Vtaaod, bntdttoprodiKaa vtbiVloV dhleb 
rtealtla wblA V 

urn 1e dottM lil(h Uttla voMtIa. r. , , 

aVlNvlM)^ 7tjHPbtlaggaad.Vad 
pfahM* W ragr ee an id d *jr;#P^»aagp 

Vplaeaaolvarpad<^«Mtvaa.TVtid^pM^t^^_. _ ,, , 
kite i» gddMfap^ V W « Vi^ fjy, 

V aoHal g la V i y i # ^ 
ooMtfwtNf Wn "9 MmMp vltai- i( Jv 
pdadb 
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Tsx xofx Asam of znu> tmxtmn. 

In Fobninnr, 190t, tba sknll One 0t our moot 
anripnt known auoootoro wao found nt Clwpello nns 
Rainta, In Uie Fronch depurtmont ot CorrOM. In Sop- 
trmbor n nonrlr ocnaploto okeloton of npproxlmntolr 
equal antlqnlty wu exhumed at Farraaule, In the de- 
jiertment of Uordosne, by Dr Capltan and M IVyrany 
Tliv at rata whirh rovered the ■ketoton wero abaolntejy 
lnta(,t and the exhnmatlon waa performed ao carefuHy 
that tbe bonea were revealed In the preclae poaltlona 
In which they bad been laid to real, at Icaat *0,000 
yiarn aao. Thia la the drat Inatance In which ao 
anc lent a abeleton, found In anch well-mallced and In 
dlaputablfl acological aurroundlnga, haa been photo- 
araphed at the moment of exhumation and befora It 
had boon dliturbed 

The region anrroundlng Ferraaale la peculiarly rich 
In prohlalortc human rematna and documenta. Ten 
mllee eaatward ora the hunoua cavea ot Byaleo, where 
tbe oldeat known drawinga on bone. Ivory and horn 
were dlacovered nearly fifty yeara ago. In the neigh- 


prnleotiiig (ruin Uw wgU oe tte n«)g t»aJ|^ 

tom. On rnmnriaf n earth the boAua wnra vho- 
ognlaad m a tiu^ngn ttria and tetur The eart]| 
tba bonea waa than ratnoTod. boriaoBlal lageia,. with 
extroaoe oautlon. When the greater part Ot the niea- 
aterlan atiatnm had bean removed, three oMdfai 
about eight e«tiate, oaMhag tbe eknb aq jl {toita 
ot the amiB, were dtneoirerad. ^ re^dlab tarqM aand 
which eutrouBded tba ikeladnb eootelned -manf huge 
■pUnten of bonm pf anitnali trh|ob ehowed maiha of 
hammering. Very elow\y and irith Infinite greeattUon 
tbe akeleton wee laid ban wltl^ dlmlaolng g Aitfe 
bone. It lay OB the ba^ with tbe tnwk tnrnad 
ailghlly to the left, and rite lagf aharplT beat bach 
under the tblgba, which we« half flexed on tha peMa 
llM knoM wen tarflad to the right Tha loft arm waa 
extended bwldo tha body, wrlth tbe band at tbe hip, 
while the right arm waa bant and tba hand nanr tbe 
ahoulder Tba bead waa tnnad to the toft with tha 
month wide open. 

The bonea, thoogh broken la ptocee by the great 



teeted thehWBflhytflei bmtatk. ' ^ \ 

Dr omltaa bdtovaa tikt the flibtotoh it oil 
corpee ngator^ prapared *r 'FhMi mr 

have been c ongi4 urtth earth, hat wafitodthuddf 
gnve. Proteeted by the trteUkf «< th# Itv^JMh^ 
laata ot tbe 0h4Ur. the fiMteMI agei p id thh hyOiM 
aad was only nihhtod by ataab hnllaato. This nfltonO 
ikatotoa. which to at taaat MPM yoars old. w«|l gOBh- 
ab^ ba mounted and ashlhltad In tha llaaettiB ollthl 
uni Htotery at Faria, 


boring ca\ii of Oro Magnon leirtet and C'hrlaty, In 
18fi8 dlarovorcd portlona of five akeletona and two 
Bkulla which have rocently been determined to belong 
to the Aurlgiinrlnn race, a leea ancient race than tha 
Neanderthal to which fho ConOae 
skull and the Perraeale skeleton ap- 
pear to belong The ume region In- 
cludes the lerracea ot Monatler where 
chipped flint tools of peculiar charao- 
ler were found In 1863 The name 
roonaterian haa been given to the 
period of theee tools, which aucoeeded 
the Bcheulean and lie predoceaaor, the 
rhellean, the moot anelent divlalon of 
the quaternary Rollea of the rave 
dwellers have been found at various 
other points In the vlelnlty 

Tbla region has yielded, and will 
oontlniw to yield, more human docn- 
menu iban any other part ot Franoe, 
for the followlog masons Daring tha 
monaterlan period of the atone age 
tha region wna novered with pralrtea 
and fOreate and abounded In hones, 
cattle and deer, which, with the fish 
of tha VdaCre River and Ka trlbntarlee. 
funlahed a plenufol supply ot food. 

Probably reindeer conM also be foiiod 
on the bills Furtbermore tbo river 
valleys am bordered by chalk cUlta 
and terracca, often overhanging, and 
honeycombed with cavea, hollowa gnl 
Itasuma, which formed excellent bbal- 
ters. .The deeper caves aeem to have 
boon reserved tor funereal and ra- 
llitoUB ueee, while savages dwelt In 
the ahallower caves and, especially, 
beneath overtianglag clUfa in front of 
which Bcreena of boughs were non 
Btfucted. A region which offered such 
atCvaqtegee In regard to food and ahel 
ter must have been very popular In a 
primitive age 

On the other hand It U certain that 
tbe general topography of the region 
has undergone little ihunge since the 
monaterlan period No geological con 
vyitolon haa ppeurrod The principal 
change la a deepening ot the valley by 
about 30 feet, and tbla baa further too- < 
luted the Und at tbe ham of tha cliff, 
wMob waa already well protected froni 
Inundation Men doubtleos dwrit on 
tbe plalna olao In those remote times 
but an vestiges of thorn and their 
works hava been destroyed or washed away hy floods 
Finally, all bodies burled In places distant from human 
habitetlona were quickly devoured by tbe hyenas which 
tlian ahonnded In France, and during the centuries 
that followed, the pick and the plowshare completed 
the dcatmetloa of the few bonce that remained This 
to tbe oxplanatlen of the exceedingly rare occurrences 
of very ancletit human hones in moat rcglona and their 
comparaliva abundanoe in Dordogne. 

The Ferrasuto skeleton sas dlacovered In the couree 
of exploring a nwaa of debris abont IhO feet long, 
sloping upward from the road to a low chalk cliff 
rising a few yards above It. Tbe width of the moss 
varied from 80 to 60 feet and Ite height, at the cliff 
from 16 to 60 feet. Tbe appearuiioe of the auperflclal 
layer and the ItoaurM of the cliff Indicated tbe fall of 
an omriiangtiig cliff, which ahonld have formed an 
BXtaflolva Ohrite^ at a much earlier epoch Aa this 
Ttaw Wflg eonllnned by the dlsoevery of ehlpped fltnta 
whan U|fl edit et the tpaae wu cot by the reed, ex 
Ptonttoflg «pfo undertaken several yeera ago but 
nothlliff ot eepeelal fanporlance waa unearthed until 
mcently na exeavOiHea wna begun by digging a 
broad trench W0|Bl the road to the «Uir In order to 
allow the maou In bg rwieved In auooMalve borlsontal 
lum UM Beptatebor twfl btmm were seen allffbUy 


weight of tha earth shove them, remalaed firm aad 
la their normal poalUons Only tho bonea ot tha right 
hand and foot hud bean diaplucad. und la part 
removed, probably hy rodsnto or umull enmivoTn. 



m soar afoout ot xvmam munvi. 

The akeleton wu photog^bed u It toy aad tha 
leg and ana bonea were carefully removed. Tho pel 
via wu then covered with tlnfoU and n large ptaator 
cast wu formed around It, ao that It could be takan 
up without Injury The thorax and the skull wars 
treated lu the oame way Hence tlieee parte con he 
mounted without the lou ot a aingle fragment, u the 
earth tn which thay toy will Burround them, Inaida 
tba ptoster caatsi uatll tha caste am opened la the pre- 
paring room Thto method to commonly employed by 
patoxmtologlBta, bat this to Ito first application to hu- 

Tbe age of tha ahatotaa to ladicated, with oerifllaty 
and prsetoion, by tba ragbiarity ud mry ebunetoris- 
uc appesnmea «t tga awecoalve strata ot tha pmo 
which It wu IW|b 4. (Age. in pratalatoric obroflolqgy, 
mreru, not to n dafiatto numbar ot renia, bn^ to a 
period of morn or lau bypeOattaal dnratton.y Tha 
quaternary gactogM (Mried, la whleb naa appMiad 
on earth, bsgci w(«B Oia eompamtlvely warm idMttwn 
age, which bu toft rambiu of the rhlneoeraa, 
petamos, and tfi^haBt, ga4 fltiU tools aoarooir no^tad 
by man TiMa cmaa the Cold gehauleaa ogoi ^ ggo 
of the mammoth, mgrhad by crudely chlDiwd< ftohs 
The auntaig ttonatertaB gge, il fint eotfi hiA; 
quenlly mlM. xung^ ■ bJgkw' otrAtoAtoli 


The busy town o( ChemBlfasIha toraafft awfHUhethi«- 
lag cantor in the klngdwn ot SMogy niOf (M fit ttoa 
laivatf fluteiy towns ct"tb«^(]bre^ 

MVin* hu Jltot wl tn gmid toto uy(h 

of A new iBventieu trMA wOl dNbs 
tou oaias coBMatflUb idtoa|pg tot tha 
pries ot oottaa att Fktoh, Nrfbe^ 
mora, wlH ha luamt and taboft 
teaca to oar rasdart |h 6tB(Nit-grow«Bg 
eeuBtrlsB. 

For some canaUarahto tuna phot tha 
Ctoiwaa tezttto world hU hNA 4eMd> 
lag naltogglng atMatbm to thadjhttol^ 
ery ot fibrow ptoata whlth PHlghL Ifl 
any way bs re ad wad fiyallahto u a 
autotiuite for couu. o^gtoot lata^ 
eat hu bbea gtou to tha dlft teO at 
aaots at luB s a Bcau ft tl atojuUUgte 
mads Ttlals mads wtotota^oM 
caravcnlea hava btu iatoly gncaaimftil. 
bat hs«a pot IBH with that Ipa^ of 
anactaa, aar attracthd go miMh Attea- 
tton, which hu filtoh'to tha ahigw ot 
the expeetmaata mikto ^rith tha 
of tha kapok tno (the aMmltoa 'hllto 
wool traa*) which flonriritoa la Attar- 
Ica, Asia, aad Africa, Tha tniR of 
this liaa outalu a send Whtoht Ilka 
that of tha- nptoa ptoat, to aavatoped 
la aoft silky halra ’nwga balia, how- 
aver, are m ahnli that thay hau hlth- 
arto been nsetau to option apbrnam 
and have bean uaad hkMto tor aphol- 
atery and mattrau ipaklwi piupoaea. 
Most hapeh treu grow wUd, aad oaly 
raosntly * ^w ItatoPMU begun 
to cnlUvate .tbua ayatomatkaUF In 
New Qttlaaa and JDut Atrtqa. ffteps 
are alao belag taken, ta thau 
trass proparto lh>tha Qenau proteo 
tontaa. 

This paw baduattor w^.W graatly 
favored, by the proeeu Jut dtoaevwed 
by a torga Qonau aplnalag mill, 
wheiwby It to BOW poaslbls to reader 
kaperik flbar easily ipliUkabla. Bo tar, 
uimabH4ntoiBM|toyi)f^,thayart- 
taNaflliuo<,thh,1|^vaahuaot 
b6to» dasto bgt fff* «a ibara 


ttuaUttog. 11aMh1tJ|*b«a.c.4a^^hb^lho 
,otb«^ ^jch wjjli#. to 

enterialaai- ^ maui'pt.a: ml^ ofOMd far Fret 

tn- «uatfah-toi^ apt 
AgFUW 




.oaglfa psjb^hd atok 

toflafaWM 'fatoafah 


pM tana.' oaA MiW'^ 
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’ , AriaMUiiipiMW. 

' iUrtwi^W# "irtlW to I«sl»6if a tow briiksw ipitoM 
nr'a «t(9<te4kktol.^la Am «•«■ ttet ba bM no nto 

tfcnt > towA) wiwwdi pnrvM to be too 


M totoBi4lac tortrvA to the (niM 0 waa tonud with 
b book, aa that wbea the lem r to mond to axtand 
the aamban the atiab B to ratnetod, eanilng the 
book to M over Iha front orona ptoM JT of tba lo^ait 
tnmb I« awlytof tha ronjian to the go^art, it to 
inatolr aeeaaaary to ratoe the front whaeto ao aa to 
dear tha aUto ptoeaa A, and than mom the cart into 
tHMltlon, aftof which tha lever F la moved to lock 
the runaara feat One of the advantagaa of thin are- 
tarn la thU the manern at the rear are ao abort that 
wheo tha oart la tilted backward tha whada raat on the 
ground, and la that podttoa thajr can be wheeled over 
ear bare mwta. 




prettjr dtsct may be obtained in Chrtotmaa tree decora^ 
tlon. It haa tha itoPearanea of a Chrtotmaa tree in a 
enow atorm 

Stretch a cord above and la front of the Chriatmae 
tree with one end teatened to a book or d nail and the 
other end to tha armature of an etectrlo bdL Hang 
from thla oord a number of fine tbreada to which at 
Intervala amall plecea of cotton are faatened The 
bdl to connected np to a battery with a pnah button In 
tha circuit Vban thla huttoh la puahed canaing the 
armature and oord to vibrate, the quivering bita of cot 
ton look like falling anow The armature of the bell 
ahould be bant back a little ao aa not to atrlhe the bell, 
which may ha covered np with a wreath or other 


«0V to WAtnWMT OLOtm. 
tar roto eogto or other water proof clothing, woden 


trig 1 lilnetratee how the cotton may be attached to 
tha threada 

A frama la Srat made a little longer than the cor 


lb t^leb Uw tooe to anootb and Arm, although doth 
badag a aoft two anawern fairly wail, provided the 
weave to tight end cloee. TO water-proof the doth, 
lay It pot on a tono table fboe up. Tben take a blook 
of pafWOao ahogt dx Indiea aqnare and rub tt all over 
the IhM 9t the doth, bearing down hnrd Thla will 
toare « thin Sltn of poraflne on tha faoe of the cloth. 
Itelt thto Sim of paraSlM Into tha gooda, udng a Sat 
Iron that k }iiat warm. Too hot an Iron will aet the 


tha wate^proldag properly betora darting In with a 
pattern of gooda. To determine when the aample to 
properly wator'proMed, hold it to a kind of hag. with 
tha tboe to. and pour to name water If the wato^ 
piwdtog hu bent properly dcu the water will not 
wet the tom of the cloto, hut It wUI euy to glotoulae 


and act aa U it were on a givaeed beard or hot atove. 



The writer made « pair of ruiaeiw tor hU gooart 
toat winter Which proved quite a auccem. They were 
made of 1 taoh by %-lndi Iron, and weighed altogether 
els peunda. Tha eorntruotloa waa anch that they 
could be apidled or removed to a tow aeoonda. Ra* 



tordng to the aecompanytog Uluntntlon. It will be 
aeon that two wooden dda placea A wera provided, to 
which the lunncrs a ware toataned The wooden tide 
plioaa were ent out and grooved to receive the wheela, 
and the rannen were oarved up to St agalnat tho front 


tain. Thto may be made out of any kind of rough 
lumber and nailed together At one end of the frame 
two row* of plna ate put, about H Inch apart Tho 
ptoa In anch row ahould be about H Inch apart At 
the other end of the beme to put another row of plna 



inch apart. 

Now wind the oord around tbO two rowe of plna and 
fbaton the enda, aa ehown Tben toaten the end of 
a Sna thread to the cord at the Srat pin Bring the 
thread down to the lower end of the frame and wind 
around two pint, tben back again and toaten to the 
cord. Repeat until the required number of threada era 
obtatoed. Now take a Sue hrnih, preferably a painter e 
■triptog brnob, and apply glut to the threada, croaa- 
wayo, ahont two tootaea apart, the whole length of the 
ovtato. 

Out aooa thin cotton batting into atripe about % 




When dry cut the lower enda of the threada and paR 
each Individual itring away from the reit Jiiat 
enough cotton will stick to each string After all the 
itrlngB have been leparated remove the cord at the 
upper end of the frame and the curtain la ready to be 
bung up Fig t ahowi a part of tbe curtain when 
Snlahod with tbreada about 1 Inch apart. 


It takea a ektlled plumber to make a lead pipe Into 
an Iron pipe, ualng a wiped Joint but lulng tho follow- 
ing method any mechanic can make a permanent Joint 



which li equally aa good as a wiped Joint Tbe ac 
compaoylDg drawing abowa a lead M made Into a gal 
vanliedtron pipe The large end of a reduilng 
conpllng li placvil over tbe (Mid uf the load fi, and 
the end Is then flared out with a blunt piece of nteel 
BO that tt will flare out and Bt the Luupllng anitgly, 
aa ahown The ajnee betwpnn the lead pipe and the 
coupling la then filled with hot solder which to al 
lowed to round out on tho pipe and make a smooth 
Joint To complete the Job the Iron pipe Is then 
■crewed Into the amall end of the coupling 


A mTHOD lOh oonraoTiis battbuii is 
OOSBlHATUnA 

The Inventor who dmls luuib with electricity Is 
bound to find himecit sooner or later greatly ham 
pered In esperlmcnts with bntterlea by the necoasity 
of frequent c hanging from parallel to eerlea etc It to 
one ef the little routine details which inskee most of 
the worry In esperlmenting, for tbe ronne<tlng up of 
a dnaen wires may often cause tho loea of a happy 
InapIratloD “ A couvenleut and easily made iwlKb 
tward IH llluatrated berewlib and It will add Its mite 
of comfort to tho haraiaud Inventor This board for 
Bis batterlea allowt all possible ronuectlons, and by 
adding more points can be adapted to any number of 
batteries 

it li made oa follows The board' la a oae-lnch 
piece of wood mounted If desired on faeL In this 
bore ten boles to receive ao equal number of itova 
bolta, aa per plan In Fig 1 Thi bolts should he pro- 
vided with large washers and the holes so bored as 
to allow a diBtenie of Inch between the weabers 
when In place Nest two racial atrlpa should be 
toateuod by two alovo bolta each, one strip on either 
side of tbe rows of 



nected to the bolt ao 

marked Current la taken oS at the points X ai»1 r 

An understanding of the key given below will •mill, 
anyona to make the emnblnatlona Indicated with t.ii n 
speed and almost no troubla 
Insert plugs at to obtain 

F, e, B, K, and L all In aeries 

0) F, O, A. A oad F 1 parallel acts of l in • 1 1 

B, D,r,H,L,WonAQ S parallel s. i" of li> " “ 

i,a.C,D,B,tl, N.P.O 
ondB 


all In parallel 
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In tb* lane of Januarj Mb UM appMNd 

p ou (or a loootor wtUi daMripUon o( lum It ahonld 
be bnilt 


Tie motor elonld bo pi«(m1il7 no nlr«oOled one 
but on It may be dttBcnlt to get no outfit of ample 
] wer without high coat n water-cooled motor la 
■ own In the pUn oa It la ilaaper and there are a 
■rent variety to aelert from It will probably be naoaa- 
aary to exp Imenl with the eater ayatam The plan 
o templatea a thin flat tank with a large cooling 
eurfa e to act aa a rallator If the weather la vary 
cold tbU may be autllclent If not a almpla radiator 
may be made by paaalng the water through thin 
copper bing colled la a aplral A aavan home power 
motor aa ahown weliliing about one hundred and 
aavantyflva pounda and running at aavan hundred 


ttfi M It I that • IneMi tram tlw t»tr. If A* iMgt 
la bout ee eMi wtei w «« tbo Muna. 

The old floor timhar nt atatkm MA t «m kan to 
ba out amidaUpa and a abort one put to gboot two 
Intdiea farther aft in order to allow aulirtant apaea 
for the driving whari 

The two trunk poata an near put In Tbaaa an of 
oak the forward ona lo >H tneheo wMo and SH 
Inohoa thlek. It U logged oiri m ahown In tko plaa 
ao that It raota on floor No fi and enpporta the daok 
beam The poet must ba aaonraly betted to both floor 
and daok beam aa a large part of the atrnm aomaa 
upon It The after poet la Inohea by 1 mohea 
aeourely (Oatened to floor Na t 

The aldee of the trunk an of white pine % Inoh 
thlek and pnt on two iflaeM to a aida. The Joint 


m m Midi m |kf^ m 

^ M trM dni mUSit thp 

Tba Aflipfl Itmai ba mmm aagHw# tnnkid 
nad 4i A iadiA ; l i>g M M » » ilaM 
one patiark laflga enough to mum HU tba flaegt tp 


tha flangaa moat Ml wall aagda m nkn 
troobla wfll analy enana The drivUg Mft ta OC 
anal U laohea lang A T/llMndk dritiiw gMWalwt 
dbont TK tnoktg dIaBtalor la ttfiM to Ot Mga 
and than kayad oa to the abaft Aa FI# < atewb 
daarly tba d l menalone of flangaa and rinla h lb not 
naoaaaary to daaoribo them In dafgU Ike drtvlag 
whtal to pinned to tha toiatt wttb two lAMaoh tapw 
pIna driven In tightly ai^ rivatad aaoagb to pnvonl 
working out A ooupla of graaaa eapa an put to aa 


ent out around It to allow play for tba driving wbaoi 
aa It Jump# over rough lea Tha tower boarda 
■honld land on top of tha bottom and ba fastened to 
It with bran aerawa put In from nnderneath If the 


To pnt tba entllt toprihar flrgf pin the driving 
wbaal on tha abaft and lay It In tba trank, toe two 
upper aide boarda being of oonna raoovad. Faataa 
the two baarlng flangaa oh tba yokag ud Omb flttp 




& PRAIU or A W W gg -BMVgg g 


rovoIntlonA riwnld give tha aeootar a apeod of about 
thirty mlleo an hour on good mnooth lea If a light 
walgtt aircooled motor of twenty hotae-power to In 
stalled a apead of ■ zty mllea an hour can sully ba 
ObUluad 

The propelling o fit may be Installed In such a 
manner that It do a not lerfera with the m of the 
boat tor aailing lo do this It to only ne essary to 
shin the gasoline tui k forward end make the driv 
lig wheel oau watpit ght tie seme u a rentarhoard 
tru k The steering run er could have a romovahlo 
pin through the stock at the tUIer head thus allow 
Ing the runner to be u si sped If the wind died out 
ono could auto acoot borne by eimply p tting In 
tbe rudder and starting ui tbe motor Of courae the 
astra weight and windage of tie satla and rigging 
wonld ratord tha speed somewhat 

Tbo flrst*Btep In aonetrncUon Is to put In the trank 
to which tha driving wheel rana Pint ant a Slot In 
toe bottans to Inabaa long and 1 1nehw wida to allow 
tba wbaal to Maab tba loa The furward poiat of 


poata and boards are waU flttad to tha Bottem and sat woh slda over the abaft Tba ytoto to bow fiatoM 
in white lead tba trank should ba tolrly watartlaht tegether at tba nar anfl by two KHato through boUa 
A removahto of % Utah white plaa allowa tba traak aa abowa In Pig fl Tba forward «a# baa a % 


a earn having (wo waabort apd ptea to kw Oto Pdfea to- 


Tha wheal yoko may nast ba sbapad o 

prtoM two ptooM of oak IK Inchw thldi I feat ^ 

tn hea tong 4^ incltw wide la tha middle and fl Inriies pto ba earatol to get H to fit the Vaed Kgbfip A 


foot > Inobu from tba after and to taka tba flanged ba kayad on and graaM oiua fltUd Aa (ha drMag 
bearing of tha driving abaft Fig 1 showa tha lay wheel wm move up and dawn dba to bumpa to tha 


It of tha yoke and trank also tho little K laob oak tot It a 


A ha Bwda flaxibto Ibli to aeoadibltohad hy 


of the moraua Fake and a toriag flM at too 
r and of the yaha to kaap to pwaatd flapp bard an 
lea aad provaat too totto towaa auppltto 


atrlpa AAA which keep tha yoke from 
aldea of the trunk. 

Tha driviBg wheel la of l^btoOh oak , __ 

dlamatar Tba rim hi rounded over and flttad witk Aa Oak UM If to to^ 

twelve vihaa. Thun eun ha made from PKteeh mm dod a l/lt toto mrtog •»««( Mb Ib^ h 

tag aerawB Bora briea to tha rim and aoraw totu la aad 4 laabaa iMto abodid lb ahobt rlAL UdUkMta 
TimnauttoUrbaadaaawttouhatoaawaadflto to a ra* aruM toMP^toSri^tolM 
thamtoaahtaalpatotatanaMtoaralMmtdldagNato, A umuTroZ 
uabownintoaupparparttoucffliA 




Miitiaic Am^rtcan 
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Uie liatnc of a caatnl comma which. | 

I after attalnliic lU fuU height and anhaid* 
ing, la followed Ur a aaeondaiy coltmmi 
_ aariaa of ereats which we term | 
the ■plaah” la complet 

' ; the aeparatlon in thaj 
form of a dnq^ of the top of the primary 
column er» Ita eomplete aobaldeBae *» 
aulta in a aariaa of erenta marhadly dlf* 
fereat from that whiedt enauaa whan no I 
■aparation tahaa place. IforaoTar, the 
manifeatatlon of outapreadlng ripplea la 
affected by the condtUon of the aqrtaoe, 
Euni the moet fnTorabia 
|condltlona hy cleaning the anrtace a eon* 
alow atream of treah water la 
Ined The cantomlnatlon of thaj 
aartaoa liquid, by the way, orlgtnataa in 
Inmp black brought down hy each drop, 
lor in order to prevent the drop from ad*| 
haring to the watch glaea in which It 
reeU prior to lie fall, it la found neeee* 
[aary carefully to amoka the glaaa la tha{ 
dame of a oandla But the atoma of lamp | 
black which adhere to and 
down with each drop carve to make clear 
important point! connected with 
the formation of the aplaah. They prove 
I by their preaence that the interior of the 
I crater la lined by the original llqnld 
which formed the drop, and tbna afford 
uaatnl information aa to the nature ot{ 
Ita flow When the primary column com 
Dianoea Ita aarent, the atomi of lamp 
carried upward at ita aummlt, 
proving that the liquid of tho original I 
the band of the oentratj 
Inmn Thle la conflrmed by allowing 
drop of milk to fall Into pure water, 
when the photograph abowa that the up-j 
per part of the column 

Of tho mirk. Thta fact may be eaaityj 
verlfled by naked-eye ohaorvatlon, 
dteated by Vrof ’Worthington t 
reader drop from a apoon Into a cup of j 
tea or coffee, from a hel / ■ - -- 

lolxteen inchee, a alngle drop of milk. 
Ho will have no dllBouUy in obeervlng 
that the column which emergoa carrleaj 
with it lha white milk-drop 
only ellghtly atalned by the liquid Into] 
which it baa taUen 
ITpon Increeilng the height of the fall 
of a drop to about 40 Inchea a new pbe-j 
reglatcmd in the photo- 1 
grapha. The crater rioea 
height, but inotead of autraldlng In the 
a ring, Ita mouth cloeea to ft 
a bubble on the lurface of the liquid, 
the height be not too great, the cloi 
ia either Incomplete or at any rate only 
temporary, and the bubble reopena 

make way for the column which 
rtaca oi before from the bane, but la 

much thicker and hardly to high aa be- 

fore 'With a very high fall, however 
the bubble becomee too firmly cloBod to 
reopen, and ita aummlt ia atruck from 
within by the rialng column, which be- 
comee entangled in the liquid of tha bub- 
ble when the latter burata. Thanka, tmw- 
ever, to lha Influence of aurfooe tenalon, 
regularity of form la ooc 
that tha concluding even 
after a high tail agree in 
tbeue which follow a Ibw 
Tho fOoti elucidated by aaperimenta 
with a aphere dropped from varying 
helghta into liquid proved to be of gnat 
Intereet and Importance. Prof. Worthing 
ton aiiggMta that tbooa who with fully 
to graap the algnlfleanoa of hla pboto- 
grapha and dedoctlona ahoidd 
for thiqnaelvea by dropping mi 
height of about a foot into a dMO bowl 
of water, tfae bottom of which ahould be 
protected from tha poaalbUlty of break* 
age by a tew toide of flne ypaer g 
A perfectly ckan and bIgBly pqtl 
marble ao dropped win enter tlM i 
ahnoot nolaeleealy with vayy dla- 
turbanec of the aurtlUw In a wc*4^ 
apleih la aingulariy tnalffnlMitt 

ffTbaHWacd oa pflflw I 



A Highway of 
Commimlc^oit 


Md 


It godfl by your door. Bvtry 
home, every office every fictory, 
■nd every fum m the land b oa 
(hat gr^ hi^way or within 
reach of ft u a highway of 
communication and every Bell 
Telephone la a gateway by which 
It can be reach^ 

Milhona of meaaagep travel over 
this hijghwm evetv day In the 
great aoes they follow one another 
uke tfae bullete from a machine 
gun, and over the wide reaches 
of the country they fly with the 
speed of shooting stars 

The Bell service carriet the 
thoughts and wishes of the people 
from room to room, from henueto 
house, from community to com- 
mumiy, and from state to state. 


The Beff loim EHaUmem T e l a p Awia wiU awed jgiftr 
weie w ee A awrf aeree jmar weie jper p oeee . ft ftimna 
— OM# poUey, one •gmtmn, mmhmnal mrvh*. 

Evmy lUtt Ta l tpkom b the tmtUrof the Jliedeeb. 

AMERICAN telephone AND TELEGRAPH COMPANY 
And Associated Companies 


Thb flftviee ^ 
dency ofeadi dt 
pika thepowdr, oft 

The Befl iyMhnk'briim 
million mefti^ wodiea d(iad)iraten 
into one tde|du>iiQ Bommofir 
wealth, ao that tfaer sny know 
one another sad UvvtOMdwt b 
harmonioua undentalittag. 

A hundred thonamd Bd| am- 
ployeefl are working all dl^ tbia 
on thb highway of cdSiiatDUce* 
don Evsty year h k num 
longer anci broader, and itt 
mimetoua branches are sNKe 
widely extended. EVitty yett* It 
IS furnished with a kiger number 
of telephone gateways and be* 
comes the meana of g 


Free Free! 


TSB XMtBBNAIi WOBK Off TBli 


TYFEWRiTERS ^ 
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A *25,000.00 
Magazine 
For 15 Cents 

HAMPTON S nprcMOt* the new t}^ of m« g»7m# wluch fint of 
•I give* new* wd tf\formatkm. The time has mne by for magazines 
that aiii(]ly pve entertainment with aittcka mainfy about travd astroo* 
coqr htentme, etc HAMPTON S pubbshas tM tfangs live men and 
women waul to know about the Ihnga tiuu ougAt to knoLO, about then 
oouDby dteff pohtict dies finanoen and dwv cnployera>-the reaSy 
btg happenings m cunent histoiy 

To get thit important material HAMPTON'S empkm die most 
espat wnters m die country and paw phenomenal sums m money for 
die work done. No newspaper pubiuher can affoid to mend the im 
meate amount of monw and moi^ <4 tune which HAM^ON S 
lavidiea upon its maivmaus senes of articles 

The edilonal and ait matenal m each months issue of HAMP 
T(^ S coat $25 000 enliRk m addition to cost of paper pnntiiw 
bmdmg etc Out feature Peaws Own Story to appear m oi^ 
osht numben tod ooer $50 000 alone. Thu means that you get 
$/5 000 worth of reading material for 15c or 1600 or more pegea of 
the best readmg matter m twelve numbers fx $1 50 

HAMPTONS dunng 1910 wdl be not only the best, birt die 
tfeatest magazme m Amenca — the most mteresb]^ magarme publidied. 
It H the one magazme you sunply mud haoe. Ixtbaam NOW 



Peatry's Own Story appew^ twenty big features to 

JANUARY 

HAMPTON’S 


On Sale December 17th 

To be sure of 


13 Cents a Copy 


January HAMPTON S you should order a copy from your newsdealer of once. A big edition u being prmted but 
be tremendous If ytu tubtenbe now you vml be sure to get thu munetuely mtetvtbng story compk^ also the 


groat Novni^ and December numbers Free. Sm HAME*TON S to your fnends as Hohday Gifts It give greater pleasure than anythuig 
Sm $1 50 coidd buy Gift Announcemeirt carda beaubfuUy pmrted m four colxs and gold sent FREE, make the gift doubly attractive Send 
yodC Olden mmediately PtomfA attentwo assured 

HAMPTONS pro^am m 1910 includes die biggest, most varied and nnpoitant featoiea ever before presented m any < 

ADMIRAL EVANS 

wflooidribitton&dMdeJkBgiiirAfbBlWma Canal and other matters 
of mAomI ttapeitanee. No ttore vahabla x p * * - 


moedt i n dunag tbe past jmx ^an “ Fighung Bob s navy articles m 
NS^PFONS Hufer&ogurmseiietttof even wider mtereit Hu 
•wtemxti. on Pawaa CaniJjpifiidied mjuiuaiy HAMPTC^ S u 
m ewenf^Wua^ pieM of «bb^ The Panama Canal wifl cost 
«ina4$0OAKXlOClQtoMd. k n dm greatest buuness enleipiue wer 
miilulalrtsi faf dfa Umted Slataa Govenunent No one m the world u 
IWttnqHiMaddan Adunial Evans to Si^whadiertfu worth the pace. 

^Sdores of Other Great Featuree 

A^WwiA^bnotriwd WrUtn 


PEARY’S OWN STORY 

Of the Discovery of the North Pole 

w die highost paced etkonsl feature dut has ever appeared in anv maga 
ime It H the last of the world s tf eat stones of duMveiy — told by the 
bnve and sturdy Americans who through twenty three years of pnvation 
and peril sought that spot on which he finally and tmunphantly placed 
the stars and Stripes No man ever put up such a remark^e fight 
natural coodrtions as did Peary Hu story u the most entertaining 
most exerting tale ever published or adventure and ducovery m the most 
mterestmg part oi the world Rtohy illustrated widi hundreds of re 
— •--•-I- -* — ■ — • — lohs — and aoDeanna axcUmvely m 

' and 


ntereiting photographs — and araeanng axeta 
ONSI^GAZINE during 1910 Sibscnbe 


HAMPTONS 
get the coiqilete story 


It beguu m January HAMPTON S 



M *in i *1 * U an* •ubKribev.NonBlM, HAMPTON’S. cMWMfilailfVMt pi <1 « 
FKKK d n»mk, AfacM Hwg, ud D..»liur (ang^)^Sw.-<«.k 
pvm rf r" •I-M «><> |>>> at 
HMOTOMrS MAGAZINE, 7» W«rt 3Blk St, N«r Yorit 
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AUTHOR’S NATIONAL EDITION 

25 Beautiful Volumea 

Mark Twain la the youngest man of hu day All hu hooka an un 
bued with hia spirit — they are new hooka , to own them is always to have 
ntw hooka, a fountain of vonth They never age because humor kindliness 
and truth never grow old They are books for young people of all ages 

Special Features of this Edition 

Mark Twuui binuelf has written a preface to dw edition Brander Matthewi 
has wnttea the biotirephical cnnciam of Made Twain and hu work There 
are pnrtraita of the author from photoanphe and painungs taken at periods 
when the d fferent hooka were in proceas of wnting Thu ediooti 
lOLludea h s later collected wnungt such ss A Dot * Tale, Eve's 

Vs. There are beauuful pictures by such artists as Baoww, Faovr, 

r , -- NewhLL Bsaud Diuman Ssiedliv THuuraup CuKB>i 

nm Y«k car NVDivn Mora, Wujxjn Kimblo, Giunr, Ou Mown, 
p 1 1 . Mlemu. Oppsr 

*5hL^”S|P^ biidint u a besunful daifc-ted vellum 

^ ^ •*'“* *"'« stomped in 

tinStid oTS .Sk'tJ! ^ Luld The books are printed on vditte an 

21Vi*5^**iiTi .» * 1 . especially made for tfau 

S?sra£u".*r'‘‘ • 

NX The toe of each vohuns ts: 

simataai 5x7 )i inches 


ttftmtbmd mm iHtw JPi.) 
ilMiAte reeerds dtow fhiA tbs Uts 
Blaad of bela« drttwkwmtr Hem th« 
toes la ths tom of a etMer (aski 
cose whm a drop or a tenth sphsto' 
itnksB ths asrtoos) apw iIbm la a tUa, 
deaalyftttiBt sbaath wklA e waplslsir 
sttvslopa the sphne ema before tto sosa 
mlt haa nacbWl Iba water Wvel A eeto 
paiaUvaly laattalScaat eohuna eattstk 
tutas tba anbasqaaat aptosh MOredvar 
and as a result of ths rapidly doalak 
■ttaatli praotkally as sir la oanM lato 
the water by tba snootb aphara Tkta 
point aa well aa maay etbara of great 
Importaaoe waa abowa pbototiaphleally 
hr BMaaa of lUoailaaUoa bablad 
tiaaa vessd with paraUel al 
arraafeaient wbioh rendered It -poeelble 
to pbotofraph the eplaab both above 
below the aoitace of the III 
the photofrapba nprodnoed 

la tbiB way HOTm DMVEII •SiA' 

Bo anoh for the iplaab eauaed by a OfllWlEIIT tgf 

■mooth aphero It tba reader will now MA0H IIIK> 
dab out the marble with which he la con 
dnctlnt bia aimpla asperimenta rougbrni 
Ita aurfaoe with landpapor and atala ->**■» Ws »* r SW 
drop tt from a helsbt of a foot or ao into 
the water be will find that a totally di iwm>n" 

(erent aplaah rmlU There la now a _*»-^«*fa,e 

great nolae of bubbtea which may be EUB BBB BTAIIP MAKHWl — T BfB 

seen rUIng through the Uantd while a S2&^rfflfijyS|S "*ie 

toU jet ii seen to be toaaed Into tbs air {KS BaMwftS 

Photograpbic ncorda of the aurface die- ^ 

turhance doaely raaambla thoaa which ' 

have already been deacrlbed canaad by ’’ ‘ 

the taU ef a drop A erater la formed A A ^PPI^IT'C 

and aubaldca and a grarofnl Jet rlaea JT A £dl^ A O 

from Ita depthi gatbera volume from bo* {_ 

low and rlaea nIUmately aa a taU col " 

umn wbcac height may be even greater EUwUl nUNlNA 

than that from which tbs ephare foil nn . . n . tt. 

Fbotogiapba of the deacont of the apbere iirij rt t** agt—i 

below the anrfsce ahow ua how tbto col t 

umn orlglaatca Ths sphere u tt do iitfrmtmgirig end 

seanda drags with It the anreacs dim of htUftrt Fmtftrssn 

the UQuld in the form of a gradually 

deepening pocket or bag which nltlmately *rr?T'. -o, ^ 

forma a long cylindrical hollow This j -Z-Tj— 

event ally divides and the tower part la |awg m ito PSMt Aaonwy or iCmt OCat 
dragged down by the sphere to tbs bot Itec i iJts pegmi dfatd IMtog 

tom (no matter what the depth) whence e^ m Pn.fnitf J 

it rlaee to the Burfeoe ee a bubble Kean * r mmpetm 

while the upper baJ of the cylinder rap THE ERGlNUJUlfG HAGAURB 
Idly flUa up and this running together I4S !!■■« Bnu, Mew Twh 

of the Itquld la responatble for the great '^ssBSSSSSSSSSSSSBSSSBBXBSBlti 
velocity of the upward apuitliig Jet or =r- j-tt — - — ~ — ' A ' . ' i ' . 
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EDWIM J. PMNDLB 

WhatbPmrnmUg, 
WhiaPntKitonaPtMtAgciJk 
Ruleg Qnondng mti 

Conimto. 

Patent RelgUef»tgluggnEmfkctf 

ondEmphsigu- 

TA voe hew m d* WM<y md ««a Ae 

do^ dIim dose wneg befan m U ef 
M lo itw PSMt Aa^ er Hm OCew 
IAbwi tu pegmi tkAUmdbm 
$2 00PottpaU 
TH ERGHEEUIIG HAGAZHIE 

Ids IhM area, Mnr Twh 


“irr , ,u. .NiiSttflloetofirSlielWoiton 

Oa Incrnaalng the height of the toU of 
a rough sphere a higher crater wtaicb wj __ .1 ___ e m 

closes and forma a bubble to obtained nAFCMDlllffe IdUpflT- 

Ing, AnneaEng a>d 

feet this bubble to almrat Immediately pn^swengw gJt Qtmual 
deetroyed by an upward Jet But If the rWglHg OF 01061 
height of fan bo Increased to four or live JOKPH V WOOOWO^H 

feet no rebounding Jet wUl bo projected itoeSg.SJfto.^^^ -- 
Into the air notwithstanding tbn fact 
that much air to atlll carried down by 
the roughened iphere To tbs naked eye . . 
a cirlouB aeetblng* appearaaee at tba I™ 
anrthce to apparent and Prof Worthing ISf 
ton admiti that be ww at Srat dtopoasd 
to regard tbto as evidence of tba antaagle- 
ment of the Jet with the bubble— an aa 
tanglement likely to produce confuaed 
motions which could not be profitably 
studied However the perstoteaee with 

which the seething motion again and vwvi a j w 

again ntnnied when a atone wu dropped 1 116 Alll6flC611 211661 
or thrown into the river led him to aua* Ilf .* 

pact that something required InvesUga- vV VXfikBa 

tlon The remarkable change of proeo* If ft It | f fRw n/ m 

dnre revealed la the eerlwi of photo* Bha JHsSS-dt* gay —Wk is# RitaUw. 
grapha which waa mAseqaanUy Ukaa . <» m. W eed * Wr tit yi m f ' ’ 

will be beat deacrlbed by a word for word *T*SiSSS5aff2ftfl£a5SSSt!IWSSI 
quoUUon from Prof Wortblagtons writ* ft jyejMj frmlfii^ w a s n fin^ aeib^ 
Ings Tbs earUer figqree ehew tba vary eggi ifC 

I rapid rise of the crater and Rs SloalBg WUS'L 

as a bubble much before the aatrappad »*. mB«5b^sie fC ail I i g 

I sir dlvldM. Atlsre the div| 

I from the elr oaUMe, and foraSrTdmrB l^^ySiwo^^^StUewITsS^S 

SS!? gw gicM anw. arraa 

Tito toot fongatloB of Otts Jet is aSKSf 


The American Steel 
Worker 
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, » <. a«i>- immr m cwmunw urn 
tOki^'-pW tt^ tka tt«p«r put, uid 
'ttmpft 'iKma aptrard tb» trt i* vdl 
U* )it 10 tM ttmat «n^ tt pMMta 

;«1«0P Ma’W* pM. Tk* Mdw 
«M»t itot f«»apa tkiit til)* 10' ip ■ 
lilt^ a*W tN4u «P4M 00 uttoB ot 
a ip i W i^fciP th» npttttjr trick whiok It 
■druMB ii fu vtpalar tka» conM ba w> 
oonttfA tut t» ,tkif war- > tim 

<r«0 iBttWa aawpttwa «t qia ipberal 
CP— I d tt ffr «(i!ptk»ia In tppld motkm 
ntiu Um tabbt* hu ekiMd, tku th* 
■pbun adi •■ « Mrt ot pium, wbieb br 
I n ai flk ig tko lw«tk of Oie nlr tub* dl 

In tk* knUi% uddek 1* dritin down bp 
th* p f* nt*r atttacphaHo pnanr* nbov*. 
'no oainr«ti0i« korlMOtnl inflow nuir th* 
akontk *1 tt* Ur Mb* ennnot, of oour**, 
p r oflpo* tt* downwprd-dlracted Jet with- 
out an oonal aPd oppoUt* genamUoa of 
namattaa apwwd) but tkl* l* now «• 
pandad. not in produolnc a Umllar up^ 
ward JU, but In bahuiolng the exoe** ot 
ateoapherle preaaur*. The reaction, In 
taot, to tt* projeetlim of th* Jet down- 
ward 0 tt* fore* whldi hold* up and 
Uowlx ralaa* the roof of tte lone air 
•hatk" Tk* riaing of tk* root la waU 
ahodn In aom* of the aooompanjrlnc pbo- 
todtaphk. 

Tkua, aa ProL ITortbtngton potnta out, 
tt* fonaaUon of a downward Jet la not. 
In a aenae, a new phenomenon, but one 
whlek, having antated unnoticed before, 
la now rendered vlalble bp reaaon of Ita 
being produoed la air tnalaad ot water 
An inorana* In the height of faU to IIH 
feet wan found to prodne* but little 
Chang* In the phenomena eolneldant to 
the luaultlng aplaah. 

Aa an lUnatratlon ot the poaalble ap- 
pikatloa of knowledge gained from a 
atndp ot apleahea In aa unespeoted quaP' 
ter. Prof Worthington draw* attantlnn to 
thi fact that photograph* of the aplaab 
ot a projectile on *trlkli« the ate*l armor 
plat* of a batUeablp bear a oloaa reaem- 
bianco to pbotogmpha ot apleahea cauaed 
bp a aphara lallliig Into llnntd. There la 
the gam* alight upheaval of th* neighbor- 
ing aurflua, the aam* erauf, with the 
aame curled Up, leading to the Infaranc* 
that under the immena* and anddenlp ap- 
plied preaaur* the ateU haa behaved like 
a liquid. The prefeaaor anggaata that 
from a atndp ot tt* notion* aat up In a 
UqaJd in an analogoua caae. It map be 
powfide to deduce Information about the 
diatrlbtttloa of Internal atreaa, which 
nap applp alao to a aojld, and ttua land 
to taprovementa In the eonatructlon ot 
a plate ttat la Intended to raUat pane- 
tratlML 

la oanehiBlcn It abould be aald that 
tin nunbat printed below each photo- 
gtepb her* reproduoed glvaa th* time In 
deetmal parte of a aecond which haa 
etapged nine* tt* flnt Inatent ot wBtaoL 
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THEODORE 
ROOSEVELTS 

OWN STORY or HIS 

African= 
HimtiiigTrip 

NOW RVNNINO IN 

SCRIBNER'S 
MAGAZINE 

la aa popular as the man himself. 

Every one wants to rend it The first article appeared in the 
October number and the entire first edition of that number was 
gold out in four days The Scribner presses are taxed to the 
utmost to supply the demand The articW are fascinating, full of 
adventure, and reflect the wonderful personality of Mr Roosevelt 


We wiD send BIr. Rootereit's Pint Article 
in Booklet Form ami Two Big Nambert 
FREE aU to Sdentifk American Readen who 
Sdbfcribe to Scrymer’s for the Yoar 1910 
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How to Construct 
An Indopendent Interrupter 


inmi A HI StMimr. Nnr Y«it 


plant, bnt Um aaow proo^ «a p 
Male la rapaalad U Wfm H eltx^bum HW* 
ha muniir In any ptac* «l»va tto 
PincalffiHw Aboni. ‘> 

I oan haiKUr tbtak la tUa aAvaaea i-' 
vatataHa IHa tHM tba many ipaolaa 1 
pltober planta wlilak aateh tbpir Vt^ 
mora hy allnwxap t «Ma tor Hna, voaML 
ba bahladhana In Oa (qnrard mayapwnt 
Bren at tba praUcU tlnM many djt tbaaa 
apactaa deaalop proeaaiaa irhieh an aaa> 
eral (eet In langth, aa aiamplUM is tha 
caaa of the Barraoaalaa and Baillnttonlaa. 
lb oa« of tho lUuftnttoiui 

la ploturad one of tha etiloaaal pltd&ara 
;whlah In tha oonraa of agaa may be 
arolved from the oompaimtlnly smaH 
Caphalotoa— a natlao of Australia. There 
la no knowing what Indmsaneata tbaae 
plants might not be able to hold out fOr 
the eanturlng of even maa btaiaelf. Vtir^ 
hapa the tissue ISaUb the piteMP would 
be peculiarly aueonlent, and we know that 
where there la anything worth having, 
there will ahraya be found men daring 
enough to taka the risk of gatttng It 
Onoe Inside the pitcher of the Oepfaalotua, 
eecape wonld be poailble only with a 
friendly aaelatant at hand rrom tha 
botiom of the pitcher Ihne harriers would 
oonfront the prisoner anzloiia to get out 
Flrat of all there la a olrenlar lidge pro- 
Jeoting In such a way that it la moat 
dllBeult to aormoont Secondly a atretoh 
of wall thickly covered with proceaaee re- 
smhllng tha teeth of a oomb and all 
pointing downward. Last of alt, on the 
Involute rlm roond the month of the 
plloher le arranged a fringe of decurvad 
nplnen which reaemhle a row of formid- 
able beyoneta Indeed, It would be a far 
more nimple matter to gat out of the 
average well than to make one's ascapa 
from a giant Oaphnlotns pitcher 
Altbou^ tha matter doea not inv^ve 
doelh. the giant Arlatoloahls flower 
brings about tha imprisonment of fUas for 
quite a long time The ayatem la In coit' 
neotlon with the croaa-tertillsatlon of the 
bloaaam. Tha Inaaota are Induced to anter 
the cavemona month of the groat bloom 
by an odor atrondly suggestive of carrion, 
which la pscullarly attracUvo to fliea. 
Onoe Inside, the fllw are held captive by 
an Ingenloua amangernent wberaby they 
are loet In the tortnoua peaaagea et tha 
rear of the dower After blundering 
around for tome tbne the winged crea- 
turea are ahia to emerge again, not, how- 
ever, before they have becoma wall dusted . 
with pollen for transmisalau to another 
bloom It la'poasibio that tbe Aristoloebia 
of yeara to come will aaaunM much larger 
proportions, and wa may Imagine that 
the flower will h« able to held out some 
allurement which will tempt large anl 
mala to enter Its gloomy deptha. It ta 
more likely that eacapa from the coloamt 
blaaaam would not be anch a simple mat- 
ter, and there mlflht be a danger of a 
creature's coming unpleasantly ntur to 
atarvatlou before eeeing daylight again 
Far more dreadful than aay of ths 
planu deacrtbed above would be the Venus 
fly trap of the future. This plant would 
be h vegetable terror Aa fa wellimown, 
tbo. leaves of tbis plant are designed in 
tbe'fOim of « trap: On the upper but- 
face of each half of tha leaf are three 
halit. To tonelt ai^ ot them is to eaUae 
lbs organ to Shut up, Incloelng tha ohjact 
whtrii had gltas rtaa to tho IrrUatlioh. 
The hordertaig of tho loaf* is tended of 
sharp frioaed hairs which Whan the trap 
Is eloaed prtVMt aebapd. AtthoaMetihe 
leaves of the plofwa are dot aiMfS than 
an loch to lenatt, hut wf may Urt a Httla 
Idea of what ^is plant may be In yean 
to come If we Imaglna the firitaga to be 
large snenph to grapple With h jaan. It 
la thf hahit of thio iOant to grmr with 
ita laavto half eoneealed beneath ths 
gphagnum mom m wMoh it thrIvsA 'l%e 
leaveo of tho gttBt asm tnf p«tty 
deo by tbo uddrgregth woolA Him the 
(OmoRiM Ml ' ~ 4 


uAsbtwo 

.<'* OB IaB4 aaihm^ 
an noM «Mh Apd' 

; 

k aahfat ifafr M nnm «k 
tho biwtiima ami W ipeitnining ' 
hhnto wap down l>ta4HkH' 

4 o'clock and picot 

cates in tfa«^ he^ 

mornme « Asp open Aein. 

Id (ha tnma turn kg mgy oon- 
tuiite ha boanm wid| h kcfl 
stenographer at hb dbowt or 
loaf fpdh dm coovieplaiiGm d 
chft club 

Hm “Spsciet’* legm, Up- 
iowBNoipYMfcH3SS?.lt.k ’ 
DovshtawA ir Font tt 4.M1 
P.M., Domtoent hy liiidtoii 
& Manhaimn Tube « 4 OS 
P.M., and antvea fai h%kago 
DestmarniDgatfi SS. Itkilb 
tune becauw it nns in the n^kt 

“Tin 24-Hwr 8t. Uvit” 

u giving tho budnesa pan an 
entire aftemoon for recreation 
at the dub, or daewhmm He 
mgy leave Uptosm NeiF York 
at 6 25 P M , Downtown at 
6 30 (by Feny), Dowttownat 
6.35 ^ Hudson b MaidaPan 
Tube and reach St Louis at 

5 25 the next afternoon. He 
may en)oy a good night on an 
easy-running tram and coo- 
tmas hw work the next day 
with a Pedogtapber at bia beck 
and call, or he may do any- 
diing be can do at bk chib 
except play billiards 

He gets n whde day in New 
Yodt 

These tnina are not only 
thne-oircri, but nerve-rnten. 

They exhilarate and refteah 
They may be banked on ft»r 


lostnctlve ScKfltiHc Pipersf ^ 

cm T1MU.Y TOPICH 

Fries 16 Owtt Mch ky niH 
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Honey In Drilling 

^MgS^etvnM* ttttoLou m 
«nMM to 
e< »• m. 

ewng Mflto. ,atto 0i tW i li* ttwt ft 

te mt^ IMf'm* tnp eDmiul^ 

■0^1m AtiWft^to towai to « «l«toU)t 

toiilldtod l!^ liitoKtottag totog^ 

igtoto mk to tub UftUo^ 
ircitto (twmtirtftj -would oaftrcolr k» 
fiifBigtwMta la tli6 lorwdrd morfOMitt* 
toweg tli» oftrntoorooi iptelto Tbow 
plwto eeptm anftH water ereatnree tqr 
totoat fit little tdftddftn which are at 
tototd to their etoma The entraitoe to 
thtofi nototaeM la mrded hr a lime 
dew, Whloh fifth he opened eaaUr rrmn tho 
eatWler hM hidT not ho pntood aelde 
Into the latorlW At the praieot tine the 
bUdden of the Vtrtoularte are mall, hot 
there la no Taaaon to enppooe that they 
wU) alwaya rohialti ao. It la quite likely 
that they nar Ihereaae In oIm m that 
they are ahlo to grapple with good-alaad 
Bah and other water anbnala 


hare heen apaealatlng, planta wUl be db 
Tided Into wild and tone aorta In the rery 
real wmm of the wordt. The hotanical 
gardeto et the tltoe will ha far more ea- 
filtlng than are the aoologloal collectlona 
of ttHlay It la loitonato that aU natvnl 
ehangaa come about with great downeaa, 
and It may ho that tho eonditbn at man 
hlmoeir will hare obanged oonilderaMy 
by the Uno bo la oallad upon to lace 
thaoo aggreaalTO planta It la to tm hoped 
that tbia mey be ao, otherwlea the ontlook 
lor the hmneu raqe la dletlnotly dla 

Qniattttg. 

A New aebetttau fWr rettea. 

lOoacJaded from page 176 ) 
0ennan Baat Afrloa, and tha eaporta 
thaneet to Oennany are ateadlly Inereaa- 
Ing. *'00 tor, IHtle attootlen haa been 
giren to mcoamit fiber and the fiber at 
the mdny pelmi growing in the protecto- 
ratee haa been allowed to run to vaete 
With a view to becoming Independent of 
fOrelto emintrlM for her euppllee of thle 
fiber, Qermeay le alao going to eoe whet 
can he dono with tho product at her own 
ooKmlea The whole afm of th« Oeman 
la to beoome *Hodapandent'' and as tar 
aa paamia, do without (orotgn gooda and 
foreign labor Other Inetanrea could be 
glTen of thle, waro they not quite ontelde 
the aoope of tho preaent article. 





























8«etlM takiM tiM MMtot 4oMe ar UM Verkea Oitemfry, akawiav the noantloff al tlie 40>lach talewope aad thr 75 {m>l * U »••••• 


rHOTMtAram a ua* tnoTsmi -pDae p^a mm 







402 

SClENTtriC AMEMCAN 




NUm « CO^ liKu. 



No. 5«l BrM.4w*.r. Now Yorli 






NBW YORK 8ATUKDAT, DBCBHBBR 36th. )»09 






'or It nfular apaw nia 



TJCiUfA TO SUBSdtfDKIU. 

(>■» oopj, OM ymt for tM Unltad UUh or Holaa 
OMMVr.mrw, iTwrtanllitBaUMrr |NMasipnp*>AU>.M. tlii 
THK mstmrp AHkniLA^ pvaucATtusn 

(l4«tllo AaMrlaa (artol dWMd 1841) lUUtJ 

Hrlmue Anwleu Mupidmiini (lauMMwl un) Lob ' 

Amfau Honiia and Uaidana im ‘ 

Ba^de Anartsan boon BdlOon (aataHKhad lim). AUI ‘ 

The omMBad anhaoriMlM ralaa aao tawa moaOiA r ouairho , Ine 
lim Ihaarta wfil ba hiriiMiid npon afipllraikm 


4 opnniMa^r «D«i^ 
u« tor Moiftrto tnetlBO, «!htlo,iii^w 
4uttUM wonU rMolt (rato th* BpMfetioa oT tho jrkrd 
■04 tiM ovttobing oorrlOAlit itMtrto tnuRtoB. 

Hmm obtoettona turn R MmoA 1» ttM boN 

Of rMl4ooti ot Nnr York oft^. Ytw how B4t tor«otuo 
the ■(lUtkb whtrto preoedMt the venderfnUr oi i e w * 
fnl IntaltotloB of eWtrle ttoetteo at the terat^ ot 
the New Yorh Centre! BeUrMi CoROwr in thto ohjr. 
Ther ■*» alee mlndtol o4 ^ toot tto^ 1^ before the 
eketrlo oerrloe «M in fiRl orersUon, the Cl^ 


r oer*toe e»- 
_ . 10 . Not on!y 

• the dtr treed tiMn the noiaaoee ef eiiMln dnd 


’ k ilwari (lad in main for n a rntn a u a n IJhMiilal ifUclM 


A wnaaiM, 

It la quite concetvnble that the (rent Iom of pm^ 
irty end the oqunlljr eerioun toee oL pruetife ooon- 
•toned by the toll ut tho ()nobea Brld(a linve been ■!• 
reedy fully compouaied by the vnlunble leeeone lenmed 
from tbut diaeater It wu worth the loea ef • Quo- 
biH Bridge to lenm that taeta ot tho atrenKth of a 
email model can no longer be taken aa a baala In 
oatimatinn tho airengUi of a atructure which la an 
exact roproductlon ot that model on much larger 
aukla That wag the prlnotpal tllomlnatlng toct 
brought out by the conunloalon which made an ex 
hnuitlve einfflliiatlan of the wrecked bridge. Further- 
more. It waa proved that when the memben ot a 
framed atmotute are themaelvea made np of a larga 
uamber of aaaembled plecea, aa In the caae of bnlltrup 
chorda, poata, girdera. eto , the reatUta obtained on the 
anialler modelB are partioularly unreUabla In doter- 
mining the atrength of the full-elM membura. 

It It be nooeaeary to proceed with caution In the 
caae of a atraKtnre In which the naaembled parta con- 
alat of tho lame kind of material poaaaaalng almiUr 
elaetlclty and brenhlng atrength, there la a call for 
even greater caution when the materiala of conatrao- 
tion are not homogeneoua, and the bond between them 
la ot n more or leaa doubtful character Thla laat 
condlUon eziata In the caae ot reinforced concrete con* 
elmctlon, and eepeclally when It la uaed In tbo build 
ing of tmaa brldgea and almllar trmmad atruo- 
lurea. 

Wa ara therefore In thorough aceord with our ea- 
teemed contemporary Bnglnceiing Newa whan It draws 
attention editorially to tha constmctlon of a rein* 
forced Concrete truaa, the atrength of which wna de* 
termtnod, or attempt^ to bo determined, by the test* 
Ing of n model of oneHenih the IlneaT dlmenalona and 
one-hundredth the croaa-eeetlona] dimenalons ot the 
flolehed bridge Our reader! will rempmber that In 
the varioua tallurea which we have recorded ot rein- 
forced concrete, the breakdown baa moat frequently 
occurred at the polnta of Junction of one member to 
another, inch, tor laatanee, as the conaeotlon between 
n door beam and a vertical poet it la admittedly dUB- 
cult to dealgn these coanertlona la sneh a way as to 
render It pesaiMa to detormlno their strength with tha 
game certainty that obtains In designing anch a eon 
nertion in nn nll-ateel atmeture, and a concrete trass 
brldger because of the multiplicity of the Joints and tbo 
complicated charailer of the etceases which oeonr, 
muMt be particularly liable to this uncertainty 

We bate no wish to throw any general donbt upon 
rolntorced concrete construction as such, but wa do 
believe that now that a determined oFort to betag 
amde to apply tha ayaiem to the more dlChouU prab- 
toma of bridge work our onglneera should prooasd 
with the greatest caution, and advance only upon well- 
proved data The cal) for tvatlng machtges capaHO 
of trying out to absolnt# deetructloa tho largest stoa 
gMUbers is particularly iirgont when theaa raembara 
gna tmflt op of auth widely dlttorent materials as 
gfotd ngd oeaerato. the iirength of tha bond batwoan 
wUek in grently dependent upon cnrotol woik duriag 


tbs numbor Of tnjn movoaonts aaonnoa^ A^ 
though no dsanita dgntao knvo bsea given oat no to 
ibe decrease In the coot of oporntiOB, It to 


Wa coatoss to eoaaldamUo aurprtoo that so anHghtr 
ened a Joarwal aa phiglneerlng Nawa ahonld alda wtth 
the minoto Oentoal RMlway in its pipoont ohntractlon- 
iat policy, which It does by stating that It to ‘^rea- 
sonable to make the ofajeetioa of the people of Chi- 
cago to the notoe and dirt from tho englnea a faaato 
for saddling tha tallwaya with the eaormons coat ot 
cODTertlng tho entire terminal ayttem to aleotrle trte- 
tion “ 

It saema to ua a almpla matter ot equity that the 
holders of a valuable franchlao ahonld boar the ex- 
panse of any changes that wltt render their operattona 
under that franchise as ftee ns poaalhle from Incon 
venlenca and antoanca to the city that gave It The 
smoke and notoa artotng from tha operation of tlio 
llltnoto Central trachn by itaam, eonntltnta g moit 
aeiioui dtoUguroment and drawback 'to Um Chicago 
water front, and tho grOAt Improvomant which ro- 
auHfld from tha eleotrlBcatloa of tho terminal ot the 
New Tork Oentrat Railroad win ha ovra more mailtod 
In the long stretch ot water front i^teh Is now an 
greatly marred by existing esndltlona at Obioago. 

upou or TMM »Afu, miMMAV Of omtums. 

We learn from the report ot Bear Admiral Mhaon. 
Chief at the Naval Bureau of Ordnaaee, that tho tanta 
at the new 13-lncb (KKnliher gun ebowed it to he toSy 
equal to any gun of that onUber thus tor p ro poned tor 
any navy In the proving ground teeta It ^velopod 
an Initial velocity at 3,030 foot per neoqod and. a 
muxale energy of 63,600 tons. This Is the gun that 
will be mounted on onr two larpegt "Drandaonghta,” 
tbo '‘Arkansas'' and 'Wyoaoing,” which will carry 
twelva guns of this patteni. More powerfni than thH 
however, wlU be tbe new lOdneb type gun. which wm 
pool through Ite teeto before the end of the preeeot 
yrar It Is designed to flra » l.Wh-pouad proJeoUla 
with n velocity of 3,600 feet per eeeond end n muade 
energy ot 66,600 tons. 

It to gratifying to loara that onr present nltrm 
cellulose powder bee boon developed to n point which 
leavco llttlo room for ImprovenwnL Moroorer, n now 
pattern ot projoctlto to now being built, oarryiag Um 
long pointed head that has basn tenad to give aneh 
good reeulte in ematl anas, which has shown a «0B- 
sldenUe tnoreana In range, flntaaan ot trajeelory, dan- 
gar apace, striking valoeltT, and penetiAtlon at Oe 
longar ranges. Our eider . 
and this work baa Included the rellning and atrea^ 
antog ef tho lS-ln«h guaa of our bnttloshipg ef n data 
prior to, and tnolndlag,, tho ‘YlrBlnlg'' ddga. 

Um Bureau to qiurit gThtlSad at the raamrWMo 
reeqtta which hare been obtateed in torget praeUah 
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tore the pr eOa n t prinetplsn and dadiindh ot target yitto 
ties had been dorN^edi gad n neir syatan of rightiktlr 
roeghanlamlmnhegn w orla d ont,wdlghoint3OTt»d 
to on turret «kiB. Onr Intaot phlpo art t(6lNt ItM 
with eemplaU tufrigo raUa g tdanto tor tha ooolMk hf 
the maggslMn. and ^e magMtnei ot tho 
are to ha atniltolr Ottad ao oppertanitF opW-' 
ChBsgw haro hasB aaado In-tha mtattan hon« ot tn»- 
JeoBtoa. whirii wdi: B gn it Lda rMdy petdan* thp g n O li l^il i 
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^ tt Um Ham Bafliwid are daw bslac completed 
■ “ ■ ' )•. They are 70 feet tone. 


oaalivaa witb moton.of 
piaraii**fd to haal two tO-ton tralten at a normal ao- 
eolaratlon of O 7 mlla per hour per aeoond Thar are 
to operate on both the 11,000-TOlt alternat- 
ing onrreat of the New Haven, and the 600-volt direct 
enrmt of the New Fork Central Railroad 

The PnbUe Serrtee Conunlaalon for New Tork dty 
baa publlahed dealgna (or the elevated portlona of the 
now anbwaja. which have boMi approved by the Mo 
Bldpal ArU Oomniadon, They embody, among other 
thlngi, a eehame for deadening the nolaa of the Iralna, 
which oonalata of a eonemta floor, 11 to IS Inchea in 
thlekneaa, upon which the wooden tlea will be laid. 
The aathetlo appeaianoa of the atructurea win be Im 
proved by the nae of carved eteel bnuAeta connecting 
the colnmna with the longltadlnal and tranivene 
gtrden. 

inoeitWaf to a report from Woablngton, the olBeera 
of oar lateat and fbateot torpedo boata of the “Flna- 
ner” and *11012" type, which have made a opeed ol 
over thirty-three knote mi trial, are to be fur- 


o( automobile gogtfea to protect them againot the 
fierce niah of wind and apray ThlrtyHhree knote la 
equal to abont thirty-eight milea an hour, and at thia 
apeed, eapeoially when ateoming agalnat a atrong wind, 
aome form of proteotlon to the eyea baoomea a poaP 
tlvp neoaaalty 

The Mow 10000 Railroad la eonatructlng a mile of 
eaporlmentnl overhead trolley line beyond the Stam- 
ford termlnua of Ite preoent electrical road. The new 
ayntem la dealgoed to Jeoeen the weight and coat, and 
eliminate certain nndealrable featuroa, of the ealatlng 
atyle of conatrucUab from Woudlawn to Stamford 
Apart from the reduced ocet, the new conatructlon win 
have the great advantage that the trolley wire only 
win be alive and cnrrlea upon tbo cuatomary insula- 
tora, breakagas of which have been frequent. The 
main oahlaa will be atrung directly from the aupport- 
Ing oolomna. 

Zn a aerloa of experlmente to dotermlnc whether 
concrete could be conveyed In the plaatio condition 
from tbo place of mlslng to the point where It waa 
to be dopoefted, Uecara. Buiaell and lArkln recently 
made aome experlmente which aaam to determine the 
ffaaalbiUty of thte plan The experimental plant, aa 
dMcribed In Bnglneerlng News, oonalsted of a hop- 
per tank mmlntatnad under oompteaaed air. In which 
the oonorete waa placed, and from which a pipe led 
to the point of deposit. HaU a cable yard of broken 
■tone eoncrete wna deposited nt the end of 400 feet 
of 4-lneb pipe In leas than 5 seconda. 

The aennad attempt to ralao tbo United States 
ernteer "rankeW* to tho anrfhoa of Boisard'a Bay 
Ihlled at the very mcmant when It appeared to be aae- 
ceaafnL The method adopted, aa axplalned and tlloa- 
trnted In oar taane of November nth, wu to exrludo 
the water from certain compaKmente by forcing In 
nlr ondor preanro, and thereby give the veeeel euflP 
dent bnoyancy to bring her to the aarfaoe. On Oe- 
oMnber tnd the vwael was raised nnUl tbo top of the 
doAhodsa aft waa threo feet above the water At 
this atega a Oortain partlcn of the hnll or dock gave 
way, nllowlag tho air to eaenpo, tnd tho veoael lottlod 
to ttio bottom. Fnxihar dothUa of tbo mishap wSI be 
given la n Inter itaae. 

b an oxhnastlve onnlysia of tbo varloos typoa of 
noroploiih. n writer In Haglnooring glv* the following 
SnMonUrai tbo Wright blpllaao for otob horaonower 
wolfho OA pohndh tad wronda n.6 aqnnn feat of 
ntSua ror tho Fnnnnn M pl aao tho reopoetlvo qoan 
riHoo ate IAS pMab nni flJ oqnara (hot; and for 
tbd Ohridii INrtpah 1A> homda had • aqnaro feat 
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EI£CTB1C1TY 

An btetnoiiteMl Congreta of Radlohc^ and Bloo- 
trlolty WIU bo bald at Breaaria next year on Septem- 
her 6th, 7th,*'nnd 8^ The aubjeota to be taken up 
for dlaoaislon are the metboda of meaaurtng radlo- 
netlrity, theories of eieetrlclly and radiations, and the 
affect of mdlatlMi on living organlama 

EUectroChemlcal Society has w- 
I to devise a mathod of rating nnd 
testing dry oelU. The present methods bare long 
been ooneldered u n aat lafac tory. but have cootlnued la 
force becaoee of the dtfflculty of obtaining a rmiing 
which would bo applicable for the varioua usee of 

the oan. 

A note safety tamp for miuen has boon invented, 
comprising n battery and n motet fliameat lamp which 
are completely Incased. The circuit of the lamp la 
kept cloeed by means of a apriDg-preaaed rod bearing 
agalnat a light ring on the glaai cosing of the lamp 
Should the glaaa be broken, the ring would be anre to 
break or be displaced, opeolng tho oiroult of Iba lamp 
■o that there would be no danger of Igniting the gaaea 
with the ineandcecent fllament 

The olty of Chicago to diacnaaing the poaslblllty of 
utilising the water power obtainable from the Drain 
age Canal to extend the street lighting system A 
large part of the city Is Illuminated with gas and 
gaaollne lampa but by making uae of the power from 
the Drainage Canal theae ligbte could be replaced 
with electric area There are 18,000 arc lamiMi now In 
uae, and If the gea and gasoline lampt are dono away 
with, 294)00 arcs win be required 

Dnrteg one of the automobile endurance teste be- 
tween San Antonio and Dallas, Texan, one*ut the en 
trante, who la president of a tdophone conipany, car- 
ried telephone apparatua with him, and by using a 
long flahlng pole could lap the telephone lines along 
the route without leaving hla car Dy this moans he 
was able to keep in touch with points in advauin of 
the run and arrange for relief la case of accident or 
for hotel accommodatlona 

The olty of Austin, Texas, used to have a large lake, 
fermod by a huge dam built at-roas tho Coloredu Hivor 
This dam waa J,2TC foot long and 67 feet high above 
bedrock A plant placed Jnst below the dam con 
verted the water power Into elect rlcity, which waa 
used tor lighting the elty and operating the street 
railways, aa well oa for a number of Industrial plants 
In 1600 the dam and power plant were washed away 
by a flood, and the city waa too crippled to replace 
them A movement Is on foot now to rebuild this 
dam, making It of reinforced concrete The power nb- 
Ulnable wlU probably attract many manufacturing in 
duatrlea, which would undoubtedly eontrlbute mate 
rlally to the development and growth of the city 
How that Chriaimaa la here, and amateurs are 
lighting tbalr trees with electrlrlty. It la well to call 
attention to the warning lasued by the Chicago Board 
of Underwrlten to the general public, and especial 
ly to merebante -who have holiday window diaplaya 
Ordinary Christmas decoratlona are highly Inflam 
mable, and it la even more Important to take every 
precaution with the wiring than If the wiring wero 
to be permanently uaed la the atoro or house Chi 
cage merrhante have been warned to have special 
watchmen keep guard at their windows during tho 
danger season. 

A new (cm of msKury Interrupter bos recently 
been Invented In which there are no reciprocating 
parte, but the Interruptlona are produced by a ripple 
formed In a stream of mercury The mercury la con 
talned In a revolving vessel within wbich a contact 
piece la flxed The merenry la thrown by centrifugal 
force to the Inner periphery of the veeeel. At oue 
point the stream of merenry is obliged to pose over 
a deflector, producing a ripple or wave, and the con 
tact pleoe dips Into the memory stream at this iwlnt 
oa It revtdvea with the veasel The frequ.ucy of the 
Interruptlona may bo varied by having the deflestor 
revolve alowly In the aame direction oa the vessel Is 
revolving, or In the opposite direction, or having It 
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; boa roeaatly deriaed n form of explorer 
(or locnUng oondoetora when aeanhlng tor faults In 
n htgh4eaaion andargnuBd cable. It depeoda for Its 
operation npoh tha hut that tha three condnetore of 
the ordtaiuy cable are aptrally wonnd with a pitch or 
Thr" of to hK^et. By coaaecUng two of the condao- 
ton at the power atntlon, aignala which are aeni out 
htongli the oopdiiotora form magnetic llnM of force 
that Ha at right angles to those produced by ground 
onrronte In the ahenth of the cable Consequently, the 
magnetic dreoit of the (natnuneut la unaffected by 
Uiaaa carrenta. By using a double telephone receiver 
in oonnecMah with Um instrument algnallng currenU 
■ont over the line pTodoce very Intense Bound when the 
ogplonr In oil the sheath and the sound la quite no- 
tUMhle, even whdn the explorer bi placed on tho tUe 




SCIENCE. 

Be. XAdwlg Hand, tbo dlatingulahed oheiqlat. died 
on December 11th In hla London maUence at tho age 
of sixty years. Or Hond waa well known oa the In- 


■oda and producer gaa. 

lavlev ol recent dlacoialoa concerning the poael- 
bUlty of adopting an International set of symbols for 
tha principal electrical engineering quaniltlea. Prof 
A. BL Kennelly has made a atatlatlcal examlnatloir of 
recent textbooka In various countrica. The reeulta of 
hla examination an- published in the Electrical World 
It aeema that there are tuentj-ono quantitlea In the 
Hat and fifteen aubaldtery fundamental quanUtlea. 

la hla "Remlnlacencea of an Aatroonmar," the late 
Prof BImon Newcomb took occasion to pay a tribute 
to the briniact work of Dr Ocorgo W Hill of West 
Nyack, N Y That tribute was paid we Huspoct not 
only bocanae Prof Newtomb admired Dr lIUls re- 
markable matlieinutlcal attainments but also because 
hb wished to drive home Ui the public some com epllon 
of tbo value of hla service os one of the Naval Obturva- 
lory staff No doubt Prof Newcomb would have re- 
joiced with every Amerlutn scientific man In tho 
awarding of the Copley Medal to Dr Oeorge W Hill, 
the highest distinction conferred hy the Royal Society 

An aarthqnske was rec-enlly fell at a mineral spring 
In Austria. Soon after the ehork the water of the 
spring was found to deposit a brown sediment and to 
ecolve more carbon dioxide than usual The water 
soon hc^came clear but the abnormal evnlullua of gas 
continued for several hours Mineral siirings at great 
distances from the renter of dlsturhanre have often 
been observed to be affected by earthquakes Prof 
Sueaa cxplatna the phonomenoa as follows Agitation 
of a anpenaln rated gas aolutlon causes a rapid evolu 
Hon of gaa, as may bo proied by shaking a bottle of 
soda water The gas la evolved stUl more copiously 
when the solution ta thrown into molocular vibration 
After an earthquake tbo rocks surrounding even dis- 
tant sprtnga are thrown Into vibration, which la trans- 
mitted to the wator causing rapid evoluMon of gas, 
expansion of the mixture of gas and water and expul 
Sion of solid imrtlcloa 

Tha Radlnm laatltnte of Amorlca was formed at a 
meeting In tho building of tbs New York Yacht Club 
recently The purpose Is to study radium, discover any 
redloferous depoeite In the United Stales, and buy 
quantities of It In Europe tor clinical uae In the United 
Statea. It la the idea of the foundera to mtebilab 
a clinic In connection with some New York boepltel, 
where radium treatment will bo administered free to 
thoee needing It The Instliuto will take slops to pro- 
tect the public from the false claims of patent medi 
cine manufacturers that certain of, their remedies con 
lain radtum, and will set a standard that those deslr 
Ing to deal In radium comroerrlally will have to live 
up to Dr Charles F Chandler was eletted president. 
Dr Robert Abbe, vlcp-presldent Prof William Hal 
lock, secretary, Prof Oeorge H Betram, asslatant see- 
relary, and Dr Hugo Llebcr treasurer 

PreA A. Mallook has made a careful study of the 
utlltiatlon of the energy stored In springs for the pro- 
duction of inecbanlral work with the object of show 
Ing In what way the work stored In stretrhed India 
rubber may be most fully utilised so os lo supply 
power at a consiant rale It su-ms ihsi the most t-on 
vsnlent form In whhh the India rulibtr lan he used 
la that of a long strip or Imnd wonnd on a drum or 
reel under tension, and in order to convert the poten 
tial energy Into meehanlcal work Prof Mallock shows 
tho conversion cannot be offeeted lontinuously but 
must proceed In cycles and that iho londltlon of efll 
ilency Is that each portion of the ilasllc hand whose 
contraction Is being ullllred must Isi iineoiind from 
tho drum without c hango of tension nnd that the iiart 
ao unwound must thin Ih Isnlatid hy (Innijilng or 
otherwise and allowud to »ontra<t without enntact 
with other bodies exitpl at the Uampod ends 

Tha third annual convenlloii of the Amerlmn Sod 
ely of Agrkultunil Engineers will is held si the Iowa 
State College Ames Iowa on Docemher J8th snd 201 h 
The society was formc-d at Madison IV Is In Iho't by 
a few men, most of whom were then fiigngcd In tmth 
Ing agrlLullural englnserlng In the nnlvirilil. s 
throughout the country The Importemi of the work 
to be accomplished by snch an organluirlon wos soon 
realised by prominent mauufaclurere nnd othei» in 
terested In this field both commerrlslU and prnfis 
atonally, the result being that during the liivt two 
years tha niemherahlp of the 8ocl(l^ wnn In nn-id 
fully four hundred per rent A word iiplnlnliiK the 
term “agricullural engineering niB% is of iniensi to 
many who have not beoomo fully BinunlDteii with tho 
work. Within the acoiie of the term fslh < nUidy nt 
farm marhtnery farm bnlldlngs form rontmhntes 
and Irrigation and drainage in short It dmls with 
the mechanical side of form life liivoDlug itH-hliu. 
InvfgUgatton, and manufaclurlng ucllvlttcs 
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ProL Onrmld rknua of tbo TNhntaciko HoohiAilo 
at Cboriottenbofi, tka principal attaMwlnt aolMOI of 
Oermaiir. verp raoontlp completed a remarkaUa 
iMtlgatloB of the action of a ahlp’a acnw propeller 
Ae a leotnrer on naval arrbitncture and englaeerlnK, 
br admitted that tbe tbeorj of the marlae acraw had 
worked oat very IndlRerentlp In praotica. Bla InveaU' 
gallon, which Involved formidable oompUcatlona, waa 
reduced to a highly mathemaUoal form, bat on cos' 
eluding hli practical experlmenti, Flamm was nearly 
ready to deny tliat the theory had any real valve. Pro- 
pullcra olaborately calculated on that theory ware 
found. In practice, to require no much "cutting and 
trying” that ralcnlallon waa elmpty waited. The en- 
tim theory li now regarded by him an a mere dry ab- 
rtrartlon It gives no clear Idea of the proolie physical 
motion that a screw Imparts to water 

Flamm finds that the moat obvious featares of a 
ships screw were ontimly overlooked by Its orlglna' 
tors, yot these very features Indicate the real reaaona 
tor a pTopeller'a action One of theee wae tbe eeeth* 
ing muss of water Immediately behind a eteamer'e 
stem, and another, that familiar rondltlnn of any cait 
off propeller, that when they havo loat their nsafulneas 
they have a peculiar shape The edgea of the bladoa 
arc always rough and Irregular through eroaion. Why 
are only tbe enda In that condition while the hub rw 
mains unlmpalredt Prof Flamm's ezpsrlments not 
only explain tbla paradox bnt alao diapoae of two very 
common notions, that a screw st ths highest speed 
of Its rovolutlon, loses propelling effect through ‘cavl- 
tatlon" (a vacuum formed In the water behind tbe 
hlBdoe) and that the propelling offeot may be Increaaed 
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by Incloalng the propeller in a tube to prevent water 
tbet la being acted npon, from escaping at the aides. 

Flamm s method of Investigation meeta tbs problem 
BO clearly and flts tbe requirements so perfoetly that 
It seems odd be should have been tbe first to try IL 
Hucb of our usefnl knowledge about acnw propellera 
has been obtained at great expense by fitting propellers 
of various designs to a ship and In this way, meaaur- 
tng tbstr efficiency Flamm oonstmeted a teatlng a^ 
paiatua which reproduced similar conditions on a small 
scale at less coat, and at ths same time permitted 
mors complete and accurate observation and measarw 
ment 

A aorew waa observed while It was propelling. The 
minutest ftwtures of tbe process, the water Iteelf, were 
photographed by means of oxtremoly sonxltlve plates 
that gave perfect pleturee at exposures of only 1/1000 
part of a second. It bad been Intended to make ths 
stream lines visible by adding an opaque powdery sub- 
stance to the water, aa used succeearully In photo- 
graphing the Htrenm Itnea around moving bodlea This 
was not naceaaaryi enough air waa mixed with the 
water by the propeller to mako tbe screw ■ movement 
plainly visible These pltturea wen atereoeroplc and 
klnematographlc viowa The apparatni waa very elm 
pie, a long glass tank filled with water, over which 
ran a small oar along a railing, to the car was a^ 
tached an electiically-driven screw propeller Immersed 
In the watOr There was no track roslstanne to the 
car, to which w as fastened a cord rnnnlng over t pul 
ley at one end of the tank This cord waa sttsched 
to a cup for holding weights. The cnp’i range of fall 
was aa long as the tank, therefore the reslstanos of 
the car to propulsion was measured with exactness. 
From one side of the tank two ol(A:tr1c arc lights of 
>4 OOO combined csndlo-powur, sent their nyi throngb 
ths water on the level of the propeller, to tbe phot» 
graphic lens on the oppnelto alilo The tank waa 
feet and 9 Inches long and 2 feet and 7 inches wide and 
deep, tbe diameter of the proiraller waa less than 4 
inches. Fourteen different patterns were tested. In* 
eluding all the standard types. Accurate measure* 
raents were obtained of the number of ths propeller’s 
revolutions and of Its pu«b but tbe amount of energy 
It consumed could not be determlnad with the same 
accnracy In this simple apparatus nor waa It possible 
to ascertain the maximum push any certain propeller 
was capable of giving except when the car waa held 
atatlnnaTy Even so. many conclusions ihay be drawn. 
It Is evident that a propellei'a efflclency dependa on 
tbe procseees In tbe water, and that these proceeeea 
obey definite laws. Flamm dlecovered a eucUng an- 
tlon to he ths real baaia of the efficiency of all screw 
propallsn. In naval practice, a ships propellsr in 
aalts nsar the theeHng Ifna of water and air, this fact 
glvta tl» andting adkm a paenUar ’^y-effert" that la 
go iBctdental had varttbie. it has escaped mnch oriUoal 
attentloa. Ag a raaalt, all fonnar theorlsbii was 
Mila. 
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waf^liwl, ibava tha acraw’i pi g »b! g »' i ‘ 

tbe watOT Is taUg bAiM deWB lo tb* aeMwtJr eadigf 
with sa«b force that it «lhaet %w la qvttkhr 
from tbe aldea to fin op the Aprtag* Flaaa atatii fhait 
thla dent exlete avea alii*a4 a freight ateamart pr** 
peller wban It la an fiur oa* al tba Iratar that tba t«|l 
Uade proilaeia abova tba aaittaai, Tha watads dalek 
tnrbuleaey on tba alapM of thla itont angnUg air. 
whldi la takan down to tha Madm. tldi peonltar ad- 


bealoa and attnetlM between alt aad water predaeia 
foam. Conaaquently, the acraw doea not worh on water 
alona but on water mixed with more or leaa air Tbna 
Is explained Iha paradox, how an implement Plaoed as 
far below the anrface aa a ahlp’a aorew, whips the 
water Into a frothing mail. Another fact, hitherto 
unsuspected, la presented by these ezpmlnients What 
haa been ealled the propeller’! "illp," that dUferance 
between Ita pitch epe^ and the velocity with whloh It 
drives the ahlp, is varlabla tor tha same aueny and 
alia aad ahape of the screw. It dependa on tha vol* 
ume of air that la indeed In. this In torn dopenda pn 
vaiiooe eondltlona. 

Flamm found that the phenomenon attending any 
sudden loss of eOclenoy of a ship’s propeller when It 
Is driven above a certain number of revolutlaaa a mln- 
uto^ wu not ona of "eavlutioB,’’ aa beretofore as- 
■nmed. ‘X^vltatlon’’ has been explained as the hollow- 
ing ont of water by the aorew, meaning that tbe hladei 
when paaeliig too rapidly throngh tbe water, leave an 
iuatantaneoui vacuum In their wake, thus losing their 
‘%rlp" on ths water, m a whiplash leaves a vaoonm 
In the air On the ooatnry. It has been demonatiated 
that In aU these eaaes of so-called "tavUaUcn," the 
taction frran the watoi’a anrface had become so strong 
that an Immtmae volnme of air rnahed In from above, 
with the anddenniM of an explosion. The water Is 
Instantly whipped Into foam aronnd the propeller, the 
blades lose all hold and tba aerew races away fnrloualr 
at It does whan lifted eaUrely out of the water when 
the ahlp pitches violently In Flamm’a experiment, 
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wttb the propeller working at very tdghwpoed. tba ear 
waa dragged back by Os waUbt In the ««, 

There was an obviotia romady etthtr gsder tbs ag 
parlmanui oondlttoaa ef In water moN or Isas afwdtb. 
Whsb the oar wia ftttsd with a heard M oovarad 
^ watar-Iavm oa tot .of tba rovoMag snow, B pop 
nttted lannlng the prwBlar tren af higher spead; bd 
‘tevttattoB" o ec or rad beeanae tha air waa agaipdaf 
Tba eflIoteBey of o Atob propdlar may gte be In* 
er«Md by a atath havtog a laog owhagg JmiiaM^ 


motor boatabr jiBbuaif Af 

layn af wgtB^ ito doapor ifilm JiM " 
WIB a «iltM abM4 
ofglit. ttwaagimiMbtoandeaa^wddl^ad^ 
tag. apaad gi bog^ , 

was galy aaoeadad, ‘W'fdbar 

in tho water, tbm iravslad ftm'm ^ 

board to the propaiK aiK 

WM iMMaary to ban the abteMCt^L btegd nT 

■tea 

Observattana pf h woraswUpSd alfi H mdi behtad libd‘ 
bob of tba oiperltaOBtel anowB waiajmt prodiblltea at 
mndi soTprIaa. This waaa nehM apgas wiawManm 
ttoa or preaanio, as ta d teata d by tatrodftetog a attiUl 
tube. Air hlawn thrtaiA Uml toba OedklMaMI^ fa. 
oreaaed the watetteaa mma batefw tha atotoba. ItovaF- 
thalaas, Flamm toond that fni« tiOfUb 

bnt that, qoita eoatraiy to afthbtteliikd notl^ 1l 
marha the very ellmaa of a anaw’a eOeteney. is tb^ 
edlctancy depends to IM graateat axtsat oA fttetom. ft 
bsemnas ovldant that a serow la atoit sAeteat at ids 
moment there la Moagh snotloa to aataalli^ Waate a 
vaottum. ‘TSavltatlim" is woteofiil to thgt from tba 
taataat it togta*. any taeroa al ii g Of the aambsT of 
revolntloas per mtaute doeo lOt taorstOa the propab 
ler'i slIleleBey at tha «me rat* that U cOata powOr It 
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ouwot tacreaaa a snotlim that la alcaady hi tte maxi- 
mum. Thaas teste of real ’Wivltatloii" were eandnoted 
under a large proteottag beard. It woa also tond that 
starting g aerew very anddsaly Inereaatd tha girwae- 
tloa to g naiked extent 

Prat Flamm obtained a groat anmher of oxceUaOt 
pbotograpba. The air anokad ta not only Ulnetfotaa 
tba stream Itaea next to tho propeller hot atao raveala 
tha wake of the Uades for onMUarahle diatanee ha* 
hind ths propellsr On examining thaw photographa, 
the reason propellers eorrada at tba adgea of tha 
hlBdaa, heoamss very clear, wpectally npon oonsldar* 
teg that eaim little dent wlmn first created by tbe 
traihm heemnea a nest tor air bObhlas. Bnctton la 
■trangeat at tba edgea of the blades. Prof Ftemm also 
gave great attentloa to skin tmetlen of tho water 
He advlaas rnantag a propellar rapidly beeaime the Mo* 
UoB that forma an important part of Ha realttanee to 
tovolvtag, taareaaaa at a lower power of the speed 
than Ite puih. and becanw "oavltatlon" may be ob- 
tained with a amaU sorsw Ha foond wMs htedas 
waatefnl of power He daelgaed a vary effiotont anew 
with iocreastag pitch and narrow blades. These titalo 
are to bo resumed on a largn aodo. 
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Tha steotrlo maobtaa tor explodtag hlasta pletnrsd 
ta tba Bcoompanytag aiuatratloB is said to offaet g ro* 
dnctlmt of ona-thlrd ta the amotmt <* axplealvo oaad, 
on MooBBt of tbe slmaltetieaoa firing of tbo eimigeo. 

AU the chargw most be explOdOd at th* mano Mtot, 
this hatag tor mow eSeetiva them % mitaher of hltor* 
mitteat explosloBS, Mputted aval by. mg g fraettoB' 

Tha sksetrlo drtag nmOhtae Uhotigtod oewtete at g 
amiBI dynamo of 11 volte prtionr* moaatoi on tbO boso 
tt tho maabiao, and driven with % oiaak by magoa of 
•tooriMi whmUi Mid e^taa. rim btet NsnBObatog ob- 
tMjpad.frant » dynamo tt par omt rfvorotaaoiadad. 
By the tm of tba hapd-opamte^Mtohhte. » n ototed 
than, one h«n^ oaate batO haqH Atod M obo tfoia, 
ip «l th* tteupm oOleaMg vnfMr tt thO In' 

AariiM ogA. aad the eonoat' Mag wwiniO' Brof* 
p^ag amoad tba aoU af tM OlpoUMfin^'l^ 
h«ggg Itoa oorg. tinm 

atooTiiwoaam aa the oarrimiijhWibB " 

aftiaripip wMla ihf ^raamo / 

f toOtototaponMi H koiUb|fi 

jfe at w aw ri y 'iwi i rgto i I I I i 

.ga|o« at tbo 

w taoiohir 




IM liu deu 
kMd. FBrtlM«p> 
Anlw at Oa dtopont of mUp^ 
-ijitfmm lnd ,a«r at«nfU« la tiM gaUiMliif of 
la aattabto for ttnltmttiw ud 
aM atitlt laawadaaa Vimo bataar la taachc 

^jia^Htemm « tba layaatton may pwbapa 
ba i/fm )nm* J«qatl4ar tka pra«tooa motboda 
cyrjkafnartae MKH tbt nmt ot bto ma. 

afcipia ¥f. K^iUd, ab4a^ tta Mat (aToirabla «l^ 
jabMftbaiWr latbaaad om aa4 a ball aaaoaa ol 
ypla H IW l aC tb« iB««aad Cd»»r««te Artmi» 

#aNa| U tiiaaa -dayaraad tbU with tbra« ebargaa 
o(i iarln.'baa toraarii day It wM the oalnkm 
ad tka ttta Tftiti A. A. OurtlN. a pramlaoot 
bateb^ aoBMotad with Uw BaUtbioa 

Ian Inatltntfcm. that to eo|la«t that amount of 
paMa It mmld ham taban oaa huadrad par* 
acml thlftrdlx koara. 

Idr. Moaiia’a 4evka aeailata mf a yaaaa l pro- 
yldbk wUb BMpaa for beldlba tba alipa or twin 
baarlBd tba blataaau from whieb tba pollan la 
ia ba oMIaetad. Tba raMal la dUad with water, 
ao aa to kaap tba twin fraab and ripan tba 
bloaaawi. Tba bloiooma oTorbaai tba edn of tba vaa- 
aab BO that tba PBlIan faUa upon a papar ahaot apraad 
llMy around tba bottom of iha yaaaal, which bottom 
la narrower than tba top of tba yaaaal, no that tba 
paper la fna to be ramoyad Without toaoblnf tba vaa- 
abL Tba yaaaal or tank la mada of aheat metaL Over 
tba top of tba tank la a ahaat metal plate anpported 
OTor dwa langltodlnal and two trmnayaraa rode, the 
adna ^ tba Plata balnp kant around tba rodi. Thli 
ooyar Plata la amaUar tat area than tba top of tba 
tank, ao tint a narrow obanwl or opening la formed 
aronnd tba entire perlinater of tba phtta. Tba rode 
projaot ariOm tbia apenthg, thalr anda being bant oyer 
tba rtan of tba tank. Into tba opan 
ta>n aroand tba plate the twin aud 
btindwt an Inaarted, thalr lower 
Umba being Immoraed tat water 
Tba braaebaa an tilted, ao that 
tbali nppar anda pnjaot berond 
tba aldaa of tba tank. To keep 
tb«nt tat UlB poaltloB. and to pro- 
Tent them from aUdlng too far In- 
to tbs tank, the corar la cut at the 
center to form a pair of Oapa, j 
whkdi ara bant outward and an 
gan tba Btema. An proytoualr 1 
atatod, the tank la aurronndad br 
■baete of papar, an which tba pal 
lea fallB aa the blaaaom rlpena 
Tba ripening la brongbt aboat br 
tba gradual rtoa of temparmtura In 
the room whare tba opaimtton 
tewm pUoa When doBlnd, the 
water In the tank may be drawn 
eft wltbaot dtatprblitg the branobea, 
tbropgb a tube coaneotad with a 
■tapaock boar the bottom of Uta 
♦mu rraah water can be poured 
through an opening la tba ooyar 
plate. Tba deylca randan It poa- 
■Ibla to coUaot the pollan of dow- 
ora tat nalfanltad quantity in Ita 
full atoto at fertllinlag power, a 
thing iBpeaalbla to be auro of by 
tba ordlmtry proeaaa, hitherto the 
-laily maUied ayallaUa. Tba aaae 
with wbleh much pollen can be ooV 
lOotad at practically no ooat nnd- 
en It poaalbta to obtain a anftotoat 
quantity for aowirnte and rndtanat- 
tva nna l yala, and to add to our 
kknwlBdga at that wondarfnl mya- 
teiy of naUre, the breeding of 
dlanta. Mereoyar, an antttozln far I 
dlaaMoa aveb an hay' fkTar eonld 
prahalRy be praparad from tba pek 
Mn of the ngtawad. If tba davloa 
gHfrad Md 9ttTPC«a akiBa, u tfoold 
faiMt atmali^abta eradtt midb ita 


ScMtHlo Am«flc«n 

tba ton eaia being takn not te epIU any of the water 
on tba flowan. The paper wpa then epnad around 
the nppaimtibi, po an to aorar n euffloiant ipaaa from 
the bottom of Om apparntoa to about ala or aigbt 
tnobaa beyond the perpaniUcular line of tba top of tba 
twin ao tbat tba pollan could not drop outelde of the 
paper Tba paper employad waa a thick Manila brand 
After the apparatua was Inatallad, all the windows 
and adjacent doon were chiead, and a RoohMlar kero- 
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■ana lamp barlog a burner one Inch in diameter wns 
placed on the door To avoid tbo danger of fire, tba 
lamp was placed In a large tin can. After the lamp 
had been lit, the apparatua was left to Itself, and the 
door of tba room locked until the next morning 
The twigs nelactod mail bo used an quickly ss poe- 
■Ible after they are gathered Moreover, they mast 
bo gathered In the morntng before the sun le too high 
but not botoro they are free from moleture tdew or 
rain) This brings the work of gathering to nbont 
noontime After the room Is opened, care mnat be 
taken in opening tbo doors, so ns not to create a draft 
which might blow the pollen off the aheote upon which 




It has dropped daring the bolt dny nnd night Tha 
door most be closed Immedlntely for the same reason. 
The temperaturo at that time ought to be between SS 
and S8 deg Fab In order to gather the pollen Mr 
Monlia took one aheet loaded with it and pteend It 
on a table In an adjacent room, closing the connecting 
door between the rooms aa sell na the eindowi and 
other openingn. The pollen was collected by means 
at a feather and dropped into wMomouthi-d two- 
ounce Jnri similar to those In which vaseline Is 
sold Tbe jara were tilled to about one-half Inrb 
from tha bottom The colloclad pollm contalua 
a certain amount of mnistum which must be 
evaporated for safe keeping To effn t this, Mr 
Moulla placed the jar or jars behind the win- 
dows In the room where the apparatus was in- 
stalled. and arranged them ao that tftny touched 
the windows The rays of the eun streaming 
through the window pane and the glass jar 
tansed evaporation to take place In about thirty 
minutes Then after shaking gently until there 
wore no more lumps the jars wen brought Into 
the next room and left there for one hour be- 
fore they were corked The corks selected were 
Of the beat qaallty and wrapped with a flne 
liaralSne paper, so aa to effect a tight closure. 
Rmalt quantities of pollen can be poured in a 
aingle jar to the height of the neck Very tew readers 
of this journal realise what an ounce ot pollen means 
Ferbapa some conception ot the task may be had. It 
one Imagines the eulloiting of an ounce of dust from 
the wlngn of butterflies 

FHOTMiAraiffa A iTAB sraoTBim 

If one should go lo the Sandy Hook lightship off 
the entrence to New York Uay nnd at night ahonhl 
see tbe lights of a ateamnr headed for the harbor, it 
wonid be practically Impossible merely by looking at 
these lights to learn bow fast the steamer was ap- 
proaching A rough guesa might 
bo made by smtebing the lights 
grow gradually brighter bnt It 
would bo ths rougbeat sort ot an 
approximation But Ibc astrono- 
iner with bis leloseopo, observing 
the distant stars vIIIIohb on mil 
Ileus and millions of miles away, 
can tell to an abaolute tertelnly 
just how fast a iwriltular ater Is 
moving toward ua or away from us, 
giving the motion accufately to the 
frnitlon of a mile per serond \or 
Is Ibis rcBuU obtained by wntcblng 
the imrcase or deertase In tha 
stars light, due to Ita approaih or 
receaaloD, for tbe atara are so far 
distant that no change In their 
brlgblnesa would bi observed In a 
thousand years from Ibstr change 
of distance alone The measnre- 
ment ot a stars motion In tbe line 
of sight Is one ot the niw llclds for 
tbe astronomer, and many and valu- 
able are the s< lentlflc results ac- 
cruing from Ibla line of work 
Tbe writer wna at the Yerkea 
, Observatory last summer, taking 

part In the campaign tor measur- 
ing the radial velocltli-a of all tbe 
brighter stars that can bo seen 
from northern latitudes and assist 
Ing In phot ograpb lug tbe speelra 
ot Blare with the 40-lnrli icleaeoiM 
and Ua altactacd spectrograph 
And what a niagninicnt Instrument 
this greatest refractor In (lie world 
Is' To work with this great teli 
acopo causes a feellug ahln lo awe 
In realizing that puny man, on this 
Inflnitesimal speck In the unUtrse 
called earth by tbo aid of such an 
instrument Is able to fathom the 
depths of si»re and rovoal the 
secrets ot stsrs mllllfinH and mil 
lions of miles away Truly lli<if 
Is no sclonee whlili tau show ihi 
matehless iwwer of the human 
mind quite so well aa docs the iihl 
science ot astronomy ihi partni 
of all tbo Bclcncce A »l<w "f i'" 
largest retractor In the world 
abowa also the high digm lo 
which engineering skill nss ml 
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<i» iU »ee «f W ttMfrnn A^mkaii- 

n* rmm'ti ft* nM»t Bwtaa mMamtrm M an 
«4tkMdwt{fe atftttfiaatt to ibqitbe. "taafa the toot- 
^ Ut-^-wiA eo aOhlor ftv h I know, u uuwer 
knwMo )MM «t*‘‘**r*^ 

m* Wtttir jnwdeinnUd nr^ • ncniw ofloor In Um 
kMkMH asaonmn of tM4, nnd tator aorroa In tbo 
Miir nrtt W«to trkWk Bo haa bad oeeaalon to Tlaw 
ntlBUir ihOnapwf both fraa tbo otandpotnt at a mo* 
tar tad tnn Qwt of a tnqtttainaa. in other worda, 
ha haa mdaaiCTO r ed on a foil atomaoh whan phraloallr 
lit, and whan tha wofk imnoaed njibn him waa UtOo 
BMVft than. tW whh^ ntnlarlj botell hla oommand, 
and ha haa tahwt part in nlUtaiT aacampmenta when 
traah Maa an oflpa Aak. nAhardened to tnmnlng. aa- 
Doaaia loanH. latn. haat and eoM. andtbaooanw, haU- 
eoohad food at wUob hta atostaoh reroltad. 

FMU taiatnoUon an haw Inapartad eonalata of a 
amiattaia, nahaitagaur phT^l tan npon the health 
and attwicth of anr miUtU. Bothinc hut the anthnat- 
aam, tha amn, the gamanaaa, of oor ettlaan aoldiera 
anahla thpnt to ataad up under tha work reualrod of 
than, and anahto them to patfomi duttoa which no 
ngnlar pMoar would enpaet olr require of hta men, 
aaaaonod and hardened aa they are, unleaa mottara of 
tha tiwreaa tnport were at ataka. In fact, I donbt If 
OTon Om aptnidld dtaeipllna ti our flneat troopa oonld 
atand anoh a taal, for men asperlanoad In mflttarr ma^ 
tarn know thnt Bnptjr atomndu are not anay to raaaon 
with, and thaw eartalidy do not prompt blind obedl* 
moah 

Tbo anwwr hSnrda hut ono form of Inatmetion, 
and that fotwi abouM ha parfOeted aa nearly aa poe- 
nIUn and too muob tntareat cannot bo created In the 
eraaalaaUon. In order that tha neoeaaary tedium of 
drin may not drira tha man awny Tha day of tin 
aoMlery, of atmttlng dwut la featham and gandy 
cclom, haa paanad. 

The fault then, aa 1 aea It, la not with the mlUtle 
nor the p r eaent nyatem of armory trelnlng, which doea 
well enough. Tho fanlt Uee In the nyatem of Held In 
atmctlon, aa oonduoted by the War Department cf tha 
United Stntee of America. 

NO one donlea that maneamra whan properly con 
dneted afford eplandM training for tbo troopa engaged 
therein, for any large aaeemblage of troope la certain 
to ylold rainaUIo onperlenoo to men aa well aa ogteera 
But there are many waya of conducting maneurera, and 
tbo wrong way la tha one people find fault with. 

Thoronghhred cotta, howaver carefully bred for 
weed, require hard training nnd eevere work to win 
on the trmdk, hnt do'tiulnera take likely anlmale and 
gmllop them under great weight until every limb of 
their hodteu nohea, until their hacka, unaccaatomed to 
the aaddle, bllatar and gall, until they become foot-eoro 
and tall from exhauatlonT Are theae oolta then drag 
ged to atmnge qnartara, enpoaed to the elementa, and 
fad on aonr com and lU-praiiarod food? No. Their 
food la carefully prepared, and they are comfortahly 
houiad. It la 0^ after they are aeaaoned that eerl 
oua work k Impooed upon them, nnd that great eser- 
tlon ia anctad of them They are but anhnala after 
all. They are creatnrea of fleah and blood, and there 
la a limit to thalr endurance. And no In the poor 
mUltlamaa aa animal of limited atreagth, though thla 
fact haa been loet night of ou the occaaloaa known aa 
*inUitacy mnneuTora.'’ The tact remataa aa true now, 
howorar, after the Manaaaaa and Boaton affalm, aa It 
did hofoie, for our War Department cannot change 
nature, nor can It raaaonably hope to make a nation 
of oeaaenod war materhd by periodically orertazlng 
and maltrantiag n bnadfnt of olUasna, who in their 
UdUttlw aeal crowd op to the ancrMco of the maneu- 


iNd I aay thnt thene men were maltrwted? Well, 
they are, tor I have acen them with my own eyea 
Wndglag over tha hoavlant roada, weak and worn, 
irlth taadoy, bloadlng feet boqhd with their handker- 
ehtah, whHa the relentlem eon beat down upon their 
dlant benda. I have peeu theta eWeltertag In ntale 
CldlhM that taunk wM tha awgat Of dnya, and no pro- 
Mdhta made to gtve dam a change of otethlng. 1 
hivd dflff yMm wawl like flMhW antmnla from under 
to take Wp tho Iibore of an end 
lUta their aMnach^ with glager pop and 

hCgthrihlfUIbn. ^^rm nnd dry, 
^ hata*. hnah. and brawl 
la ft ftatJiil^lO l^thht OWW poor tallowa are 

tttaiod iBitaheaeeiliBtatiktaoatai ta^ 

mm itM B i li e wmditlean pntat by the 
The ewnu, m 








guard duty, tha din p( tha camp added to by number 
leee odfcMw who nta their abiUtr by tho nmouat of 
aolae tiMy ena mpko, lender Bleep a foreigner to tho 
mllitta camp. 

Bndi, thea, are aomo of the condHtena which repeat 
themaelvea mnaeuvar after maneuver. Much thought 
and Umo are apant on plana of attack, on entratalng 
nnd datralalng tha troopa, on teatlng tho water anpply 
and faiapacthig pita, but having lured the guardsman 
to the camp. Uttte time la spent ou his personal In* 
Btmotloa. 

He Is Uu^t not to shoot at bis frlenda with real 
charges, and aakod to march, march, day and 

night wttaout food, without raat, without tbo slightest 
Bttontiaa to bodily olaaallnasa, an of which are funda- 
mental In the preaervatten ot haalth and sanitary oon- 
dttlona. 

Haring erltlcliod and condemned the preeent method 
of condaetlttg manouvera. It la only fair te answer the 
queaiten. How can the milttla be really benefited by 
field maaeoveraf 

In tbe flnt ptaoe, the time nauaUy alloUed la abao* 
luMy lanafllelaBt to permit of aay real benefit to tbe 
militia, for the militiaman la not physically fit to atand 
the work of field movementa on a large scale. Before 
such eurtlona are requlzed of them, they should have 
at least a weak or tea days to accustom themqelves 
to edmp tare and field condHIona, to learn to make 
themaelvea comfortable In camp and bivouac, te 
toughen themaelvea graduaDy With earh command 
of mlllCla should be camped enough regular troops te 
supply each mlUtla company with n competent cook, 
to Instruct the men in tha prepamtlon of their mtlona 
To each company should he detaDed aeveral regulars, 
to tastmot tha men la tent pitching, camp police, how 
te keep themaelvea and thalr eqnipraent clean, bow 
to make comfortable pallets on hard ground, how to 
secure rest at nl^t, In matters of camp aanltatlon and 
numberless other things which eipeiienced aoldiera 
regard aa naceaaary Such tnatmetiona would Indeed 
be valuable, for these are thlfiga which are not to be 
learned In the armory 

For the first week or ton days In camp, tedious 
drills and ceremonies should be dispensed with, and 
instead the men should bs given light exerclao In the 
form of short marches during ths cool of tbs day, ao 
aa to allow them to adjoat their packs, break In their 
ahoec, and harden their feet te marching Upon re. 
tnrnlng from aueh marchee, they should be required te 
wash tbemaelvea and change clothing, and then be 
allowed to rest Dress parsdea, reviews, and such dis- 
plays shonld be dispensed with. They do not Inatruet 
tbe men After tbe machinery ot the camp li In good 
working order, and the quartermaateTa and commissar- 
ies have dtotrlhuted their supplies, after tbs sore feet 
and weaklings have bean weeded ont, night attadu, 
forced marches, picket duty, etc., may be Indulged In 
with seme advantage to tbs field oiBcers at least, and 
without very groat ponlabment to the men ot their 
command The men wilt by thle time he In a physical 
condition which will permit ot discipline, and will not 
be broken down and demorallaed, ao that they will go 
home utterly exhausted, and with the idea firmly 
rooted In their mlnda that the moblllxatlon of a large 
body of troopa means confusion and neglect ot all 
semblance ot the order and the preclston which have 
boen drilled Into them by their oIBcera at home. I 
may here aay that my expeiiencs has been that It 
takes a number of drllla after an encampment to get 
the men back In shape, ao demorallaed do they become 
under tbe Influence of tho socalled field discipline, 
which should be, it poaalbte, even greater than garri- 
son dlaelpUno. 

Tactical movemmiU aa mananvera can be Inatructlve 
only to field ollloera and their atafla, tbe other paitlcl 
pauta are not In a posltica to follow the movement of 
the army aa a whole Therefore, since the Junior olB 
cere and man must rsmnln neoarearlly la more or leas 
Ignoranoa cimearnlng the ntadataeata of the army, un 
Isftt sotaethlag ta devised fhr their IntarnoUon and 
hkaegt, the manewrer, ao tar an the great maaa of par- 
t^paate la eonoained, la n ua a l aaa tawe. This being 
aoi every move nnd every ord^ emiaatlng from the 
eOmmanto of a maneuvqr army ahoold baro lb view 
the iMAraotha ^ tbe.tadlvlduala of the irmy, and ao 
move ahoold ever he mads whloh would aacriflee 
order and dIaotpUna In ths ranka even to ^e tactical 

Nadt-then, H wBl te mid that the mUltUmen cannot 
taiira |bo Uite to foBov out tho ahovo plan, that they 
cannot netaect Oolr twameaa, upon which they de- 
pend tar a Uvtaffi and that to require tbs mllitta to 
spend two or tbiei wedka now and then in camp, 
wonM te til sH up NQulrements which would dla- 
oonnge anUataMnl In the State orgnnlinUona Thta 
la na old argumant, and apparently haa some weight, 
hnt upon tavdatlgatlon ft will be found that tho avenge 
mlUttamaa, preaent methods, la rendered unfit 

for effective vOita tar a much longer period than that 
actively spent to eamp. Some of them, poor fallows, 
never return to weak. Many more go to the boepUala 
end to their pieK hfda tar wetan, and tho demornltsa- 
tloa ot mua. dab to after exhaustion ot tha body. 


renders the majority of tbe rmnalndsr nnflt for work 
tor varying periods ot time. 

But suppose tbe mllitta could not te mobUixed for 
two weeks, or better stIU, a month, every second year, 
so as to throw an encampment In every mans onllat- 
ment, ta It not beliur lo give up tbe preseol fuxlcal, 
erne], and demoralising system of maaeDveie, than te 
anbjeot the militia to such senseless physical teeisT 

Bvon it such methods as now employed were capable 
of putting our cltlsen soldiers In fit pbyslial condi- 
tion, woold they remain so ludeflnltelyt Wonld they 
not be soft, and again nnseMoned upon the advent of 
warT la not the fact that our mllllla Is demoralised 
and unfit for the slightest additional effort at the 
end of the maneuver periods ample proof that tbe 
preaent system la erroneous* There la but one cor 
net answer to earh of these questions and It la a cry- 
ing ahame for the sages of our War Department te 
take enlbnalastio mlUttamen tar more Intelligent than 
the average regular soldier, eager to learn and un 
selfish In the devotion of thrlr time to ihelr State 
and subject them to hardships which regulars could 
not te expected to bear nnder similar clrcmaataneea 

Aa a regular, T have smiled and looked witb scorn 
upon the dlsorgantaed nnd crippled ranks of our clU 
ten aoldiera In tho manenver field, but aa q.mlllttaman 
T have felt tbe indignities which earnest and willing 
men have borne in thoae exhausted ranks. 

I aay that tbe fault Uea not with the mllitta far 
from perfect as It la, hot with our War Department 
and thoae who condnet tbe field manouTere. It their 
Judgment were aa fanltloBa aa the cnthuilaam and 
wUlIngaeta of the average mllltlanian Is greet, murb 
good would rcanlt from field Jnslructlon 

jKjrniaoa C Wise. 

Aa Aawrtaaa Bmonaaratlaa of (be rrbaa-Millb 
PrecMH of Aalmaled (olev Pbeiocrapby 

Tbe eveulng of Deeembor 11th a demonatrailon waa 
given In the concert hall of Madlaon Bqnare Qarden, 
New York city, of a n«w procesa ot moving pictures 
In natnral roldrq, which has been perfected during 
the last two years by Mr O Albert Smith ot I.dndan, 
England A large audience was entertained for two 
houn with a considerable number of klncnnatograph 
views In ikatural colors These pictures besides being 
excellent reproductloiu ot the original subjects both 
as to shade and rolor, were not so tiring to tbe eyes 
ax tbe ordinary moving pictures, due protably to two 
reasons, vis, double tho number ot pictures thrown 
ution the screen, thirty-two In a second and the toning 
down ot the light by the color screens 

Tbe new procoM Is n modification of the Frlssae- 
Oreone process Illustrated In tbe Issue of this Journal 
of October 9th last Instead of using three color 
screens — ^red green, and bine — In connection with two 
fllma, as does this Inventor, Meesrs. Urban and Smith 
have combined the blue and tbe green Into a single 
blue-green screen Onebalf the plclures are taken 
through a rad screen, and the other half through this 
blue-green screen The screens, of colored gelatine, 
are arranged ao that each forms half of a revolving 
disk placed in front ot the lens. The pictures arc 
taken on a specially prepared film mads paDc-hromailc 
by meana ot suitable dyes. As a result ot this there 
Is scarcely any difference In tbs density of the two 
Images made through tbo different color screens. A 
positive Is made from the negative upon ordinary film 
When this Is projected through the colored screens— 
each picture of course being proJnrtcMl through tho 
same colored screen as that through which It was 
taken— ths spectator seea the view In Its natural col 
ora, since the eye retains tbe color Imprc-aslon of the 
red, tar example while the blue-grcvn pkluro Is be- 
ing snteUtuted for It and after the latter la In Its 
place. The combination "of these two lOlore produc^-ct 
white light In much the same way as three colors do 
thla with the Ives procesa. The single film and single 
revolving screen In front of tbe hne Is a great elm 
pliflcatlan ot tha FriesMOreeno iso film pTnc-c>a8 
Tha picturea can te made with an ordinary iiia<lclne 
with hut tow changea. Tho lubJeciH shown vnrlml 
widely, extending from flowors to animals and birds 
barveat scenre, military reviews waterralls and Huif 
etc. In aH a< thqae picturea the coloring was excel 
lent and attogethoT trte tq nature Hue h colored ph 
turaa have been shown for some time In several large 
muslo hhUa abrnod and they will soon Iw produced no 
doubt, to similar places In thla country 

A sliding embankment on tbo Pcntihilcnuln lin s 
west of Pittsburg near Dlnsmore Pa sbuli bud t-iM « 
trouble for some yeius, waa remedied at n ilin* uie » 
a new culvert was put through It by driving tso siuili 
tunnels entirely through the emhankinent and niMuc- 
them with riprap. The embankment Is ii) feet bi„U 
and to on a sharp enrve on a hlUsIdi having a slois 
of *0 deg., down tbe face of whb h nins e small striam 
When tha tunnels pierced Iho corti of the embonkm. uf 
water gnahed out for several hours In a gtrenm Inn,' 
enough to nil a Iflunb pipe These lunmlR li-' |1 'be 
»raV— wVmos f drained, and no troublu bus occurred- 





Tbe Mlatiun, nhowInR tbf i«UleM Ivaflng tbr <1 


The hoeket hM Jmt left the power benie. Aa Miptf b 


To take tbie aoodarrul ride on tbe Suoiise Peak 
road, vou leave Silver Pliiroe and walk a few blocka 
to the aerial aiallon Under this cover you wait for 
your bucket As It swoope down and stops, you step 



Tou have gone to tbe aky In a bucket, j 
•tandiag above the rlonds, two aad ood-hai 
higher than New Tort city 
When tbe donds clear away, yon note tbe tt 
of cabloB Btretobing down, tVon tower to tov 
ubllke the silken web of some gigaotle ipldei 
Ibg In the eunllgbt, nnmllr to dip over a 
■boulder of a ridge and disappear 
Tbe Idea of tbeee traveling Iraoketa Is by nt 

new particularly to readen tit this lonmal, al 

Identical prlholde Is In uae tbrougboot- ttaa 

world aa a means of transporttog ore tron thi 

to tbe mills. In some Instanoas thsaa are wo 

gravity, and In ethsn by motive power 
It remained however for a western eagtteei 

Use tbia aystem of oarrleis, not ter bnalaan 

pleasure For a good many years flnitrlae Peal 

noted attraction tor the tonrlat, but all inM 

reacblna ttw lofty summit wore oMde Meed 

dent or bis success, ttaa ngtlieer Intsreatad 

wealthy men Tbe aerial ratlroad la the res 

lUly tble method of tranaportathm la largely t 

eepeolally acroee bodies of watar, bt|t tba ga 

Peak line Is the only ons In Amerlea, 

There are two mam osbiaa, 

(OonHaaea eat page mi 


nia pletm wai takni about 

in the dlstaMe The wagon road is aem winding np late the hSQsf 
“ ■ of which tbe railway 


Into tt Tbe man ahuta the door and locks It secure 
A bell elanga, and you are off. The bucket swings 
away, and yon hold tightly to the Iron rim. The little 
dopbt with its crowd slips away below You look 
srounA Tbero are noi conllning walls— nothing but 
clear Odioiado ah- Tour senaatloDa aiw oomparabls 
with those Of a balloonist. 

Too btffa to gatbor a Ml more coinage Tou look 


oomea the Usshor 
line The flowva 
give way to stub 


both of thws th 
tom aror soM hW 



Clffl fill Is 


9pli!i|!tlfle American 

iMr pwtMtIy p(dUlMd. H« wUl 

*** of Mort m« wttk a pelaM tool ud mar parhitpa Mk to trr U 
Yottiia— noftott (It IpoUl w ««qr) oad mar wau brook op MVWBI dd- 

** optttiw Ian* worOt of Iomm In attampting to ImlUto tho iklU 
' “* DfoJong Ma fol movattaata o( tha tnisad workman. Ha wlU watch 

^ ****'^ ®* “•*•*' wMactani of tho tenaao, thU Uma in tha ahall, or 

***• ■**“ “»o*fc» M««*. M tha Iona la a doubla ooarea, 

^ opUotaB flvMH am Uu wliolft imact of oporaUoao ropMUodi, ud noto 
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ifim kitw h ifftTonalr' particalar 
rtoitWpilhaaaa Bo «s4t oat how diO. 
tW wd ddtete an oporatloi lona- 
loMwo bow oaar it 
|<M to oako ah otror. 
lt,ha aoaa tho Importad blahk plao« 
-0 iorttjd kr ihkdUaarr baton ba- 




chlaaa. To grind anr glau aranir and irulj raqniroa 
man than one morament Whila the ihell or block 
nrolTeo the axia of the companion attlng It nautaa 
back and forth and nvoivco alao, so that each leaa 
eontlnunllr ibangoa Ita angle with the grinding or 
pollablng anrtace With the crlladrlcal grinding ma 
chlnea there li no rerolutlon of the grinding eurface, 
but a ronetant efaming back and forth ahlrh accom 
pllahea tlm aame |iur|io«o One machine would not 
ImprtiiMi, ten would hardly get a rurloua 
Btnre but tbouunda and ibouaanda, all 
nodding and bowing, certainly command 
Bttentlou 

The vliltor will hear Mmctbing about 
the namea and klnda of apectaile lenaes. 
For Inatance a iwrlacoplc lena la a menla- 
cus, or a coovexo-contave lena Perl- 
acopic meona “all aoeing," and the uae of 
thia form In nyeglnaaea not only glToa the 
eye* a wider angle of view than doea the 



WSm^ptteb to "blooka" and 'hhelU,’* oonoan or cobtox 
ptMw «t tna of ogaot onmtun, which an nvolnd 
matm with abraoln. to do the grinding. Ho 
•dtlgw that tho mon powerful tho Iraa hi to be. tho 
WimlWir ^ ghoU Ottd block, and the len tho numbar 
at hjggkg n wUl socommodato. Honea the inenaaa In 
prioo of otimg touoM ovar weak onea. Wandering 
through ttaWarrlntfalap corrldon in the baaement of 
g gnaf faetory, and aaaiiw tha tbounndi and thon- 
■ndg pain of alialla and blooka uaad for opoetaclo- 
lost grinding aloM> he atopa to wonder at the aclanco 
and tha knowladga which doriaod thla enormoua nnm- 
bar of pooalbla oumturea Hen 
glaea working and metal working 
hdn hando. Tha aUtanoe la rital, 
rinea tha Outra ot tha lana dependa 
on tha enrra of tha ahell and block, 
tha partoctlon of which meani tha 
perf^on of tha original Iitho. 

Tha alghtoaer may walk through 
aUo after olala at room after room, 
flUed, in long, long nnkt, with 
hundndi of grinding machlneo. 

Ho win aoo machino tendera, each 
with hi* Mt of machlneo to watch, 
kaoplng each oat of Ioiiom lupplM 
with abnaln, obangfog blocka end 
aheUa from the rough griudon to 
the lacwid grlndera, from tha aao- 
ond grindara to the ono grinden, 
and from tha fine grlndan to the 
poUahlng muehlnaa, whan felt, 
oarafnlly mounted on Uook or ahell 
Of proper enrratun, and rouge, 
taka tha place of Iron and mnery, 
worfclpg out the laat tiny obraaln 
auik and tatrlag tha lana with a 


the eran greater can taken now, for It la no longer 
only gloaa which U being gnund, but a partly dnlahed 
lana, tha coot of which hat far exceeded the lint coet 
of the raw materlali. But ha will not be able to 
watch any indlridual leu thnugh all of Ita opera- 
Uona. Clock honda mark tour and one-half honra tor 
each of the rongh, aecand, and One grlndlnga, and aa 
long for polUhlng— mon than two dayi to complete 
any one lena Cylindrical Isniaa reqnin even longer 
-^n honn for each grinding and aevan for the pol 
lahlng 

Then la aomethlng uncanny about tha grinding ma- 


piano lena, but better orrommodaloe the aweep of oye- 
bubes. dcLreoma n flertlonn from behind and when tha 
pcrlscoplc enrve It deep, matnlalns all parte of the lena 
an nearly as poaalble equidistant fnim the pupil of 
the eye, no matter In which dlrectlnii I he uyo Itaelf 
be tnrned 

The ordinary two-curve or sphcro-cyllndnr lens used 
tor the correction of byjiermetropla or myopia and aa- 
tlgmatlnm at the name time having one side of the 
lena ground to the net lion of a cylinder and the other 
side to the necllnn of a nplure obviously cannot be 
made perlscopic It the sphertcnl curve he convex, nor 
deeply perlscopli If the spherical 
curve be concatu Vet the advan 
tages of a dre|> pcrlseoplt glass an 
as great aitu tbe iiphenH>yllodBr 
lens aa with any other 
How Is the problem solved t The 
solullun was known long ago— tha 
torit Ions— hut only recently has 
Ita Buro4>sBf\il msnutseture been 
poaslblv A sphtrlial lens bss tha 
same lurvature measured In any 
meridian A cyllndrhal lens has 
no (urvatiire lu one meridian, 
and Ita KrralesI curvature In the 
meridian at right angles to the 
Dnit 

A spberni yllnarlcel lens haa a 
spherical curve on one side and a 
oyllDdrlcal curve nn the other A 
torlc lens Is one having two differ 
ent degrees of lurvaiura In two 
meridians at right angles to useb 
other on the satne sidi of the 
glass. Three two 1 urvaturoa have 
the effect of a spbero-ryllndiicol 
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an eaMneo^ aa mar b« hnagtiwj, nqelrtBc apMlal 
machlnarr toifriad two oams at obos oa cm (M« 
ot oae pl^ ^ ^am. Oalr la noant r«an ban nob 
laoata bean oMuneniallr poulUtu Hiaaa gilndbic 
macblnei ban meant tbe aapeadUvn of tboaaanda 
and tbonauda ot didlan and ot raan and raan tt 


water, and map and water, and npeaL Flnallr tber 
are plunged In a bath ot rouge, which Jcotm the 
wooden trapa dyed the tamlllar nd of the optical flu>- 
torr. and with a Him of rouge on each glaaa tor the 
Anal band pollablng and cleaning 

So far the glaee haa been merely glaaa. raw matorlal 
in varlouB atagea of manatactnra. Now it la a lena. 
Before It gone further In the tedloua coetly prooeae ot 
maklog raw glaaa Into an aid to eye alght, 

It la rigidly Inapected 

Inepectlon la for olrla (atrealu), for 
air bubble*, for plcker'a acratohea, for 
grinding acnlchaa, for failure to "pollata 
out," for too gnat thlokneaa or thlnneaa, 
for rraika, tor brealu, for nltka, and for 
"target pollebing," or poUahlng In rlno. 

Tho glrla who Inepeet for deteota and for 
quality, who decide whether a lena la of 
Ant quality or not, bocome extremety eg. 
pert. They era things In an tnetant which 
^wu may not be able to eee even wben 
pointed out Kvery ephortH-yllnder or cyU 
tnder lent niuet out a circle thirty nine mlh 
llmeien. lU axis can then be ground at 
any angle for a normal eye. Larger lensea 
are auppllod on order In the epherleal 
glaaaee the Inepectlon test muat not ahow any detect 
wHhln an oval thlrlymtne by thirty mllllmetera, nor 
any aerlooa defeat, ench ae chip or atrln, beyond that 
shm. 

After InapacUon, a aerlea ot oprraliona, bewildering 
tn the dexterity with which they are sccompllahed, 
the tene la centered it girl Sts the glaea on tbe ceu 
tering tnetrument, tehee a awltt look through an eye* 
ploce, sees that a cron hair behind the eyeglaaa and 
a croaa hair behind the eyepiece of her Inatmmeut 
are la Una, and "click," a little Ink-apoiled pointer has 
touched lbs center of the lens, the optical coaler It 
the lens has a cylindrical curve, and ceoaequently c 
major axia three Ink spola are made upon it, one lor 
the optical center and one at each end to show the 
axle. 

ror axial determination, the Iniirument le aceu 
rate to within one-halt a degree The lenses 
are gaged for thickneaa, and mrted to sUe, 
and then gaged and mrted tor actual area, 
lenses are "two eye," "ono eye" "0 eye," 

*00," "000," "0000 eye," and Anally "Jumbo" 

In sUe, and each muat be gaged to see what 
alxe It wUl cut 

Spherical lenses are ninally Aolehed at 
the factory, odgeground and i«rked ready 
for nee, and, since a spherical lens haa no 
axle, it can he cut with tho long axle of the 
oval In any direction to tbe ahaiie of tbe 
ground and poliabed blank But tho cylin- 
drical lens, the ephnro-cy Under, or the toric, 
must be left unSnlalied u to edge, except 
for special order, since tbe angle tbe axle 
of tbe cylinder rurve Is to make with the 
astigmatic eye Is Important 

If the len* la to be edgoground, the next 
operator upon it Ate the lens over a alee 
gage upon the table ot a little machine, 
luma a handle, and behold, a tiny diamond 
cotter has oval ringed tbe glaaa with a 
acratrh the shape of tho Anlshod lena. An 
other girl breaks olt the rough edgw with 
plleri and, pirhaps a rough pair of Iron 
abcars. To see her snrrounded with aplln 
ten and tiny iplkea ot glaiie all over her 
Up and bench, you would Imagine she was 
tn Imminent danger ot Injury, but cute are rue even 
with the thickest and heaviest ot lensea. 


wlptA agalA. paokad. laMaA. gtaekaA, Tdrgl 




Nearly a bIBIob phanAs dd optical gUm an B«4t ttMfftl 


a tha wtrigM Ml'oidyklaB tAaaA'thA AH^iliiWt' 
wkloh u 

I * M Ma»iiie » of * w i tH i UlKl i i a t lak Inm 
mnd yaida o< toweliag evwiy yaar to wh^ It *Aaa^ wblclh It wMU appaaA to fttitokr Ikfk w 


vUltodUiallMtoty. ym wtSkaorlttorwhatlitoe. Ito Ay with tho ua^iaa feeawwlth dtaattolHl wob 14 
a 10(7 oMBidn tbtag. oaQ tor an axpeadttwa cA boraopoarar tor Myoad itott 

I ■ ■ • > o < a wUoh tho Btraagaot maa oa raeoM emr poamMUto , 

lUamrRHPLAy^VnML It^tHittol UtboaTarav maatoeapabla Olopa^ 

Raman ilpht by Sapping atoll la toapoiAlbl* tor tol tom than a l^uartor to a third 0 ( a hmarpomp 
aeveral reasong, chlaf amonf Xrhtoh lo that Natora eoBtowaaly- ft U trm tha^ la appMBlC 1 


haa failed to fnmiah ua With the anatomy or tho mna- of eOort, aad tor a toCy hrUf pwtod, iitiletiia a 



. U of hamai^i!^ 

■lapplag wtoia an CMauiv toouB- 

atraet. UBOoiBi w i t aal to toWmttoto toft Mr 
cording to pmtoi ktowlaiio add gmtt> 
enoa in tha anhloto thof tom d atodly 


to Ltettt Pffllabury'a exaiatoaUto of tha 
duU Stream at tortona polttta toon Battarto 
aoathward. ha toaad that tha atraato 
teaohao to the my bottom la lom pUoao 


Bear flew ahowtag the wtag hantoi aad tho taUL 

cular atrength which an pnniiiarr tor Aljtot «< toto 
kind 

It la evident that Um motive power tor tho x 
herewith Ulnstratod Is to be funlahad by the i „ _ 
of the operator, and tho mevmnenta when the body 
wee In horimtal Alght, wonld oonelat ot a vertical 
oscliutory movement ot tho anna when atretohad to 
their full extent Tha power for lifting and propelling 
" a man and tbe machine, whoea wei^t would be at 
least two hnndrad pounds, would thorsfora have to ho 
fnrnlahed onllrely by certeln muocleo of tbe cheat and 
ahonlders, which are rarely brought into stroniwnf jm ^ 
and an tedbie oompared 'with 'other mnoelea ot tth" 
body 

Furthermore, with the alow rate ot oootDathm of 
the wbige of which e man would be capable, their 
area would have u be very large, and their weight 


daptha, HU nanlto, n wall M a nvtow of 
tha whola said of Half Stiaam tovaadia- 
tloa, aia found to appendix 10, roport tor 
lAM. ot tha Daltod Stotao Caaat and flooduUo Sarvay-^ 
It muat not ho totonad toon the tomotod that aft 
reau extotd to tho bottom pt tho aaa. Mmy 
are at baad ot oeen earroata axtaadlag to 
great daptha. For oxanpU, Admiral Bnalngar* of tha 
Danish nary, tonnd that tha northwastsrly oqrraat la 
UUtnda 15 deg. 04 aito. N.. longltnda S5 d««. 41 mla. 
W., prevailed to a dapth ot MO meten; Oommandor 
John ft. Bartlett, Daltod Staton navy, tonnd a oarrent 
la the Windward Pasaags to tho depth ot moro than 
800 tathmna (1.4M motota), and eonelndod that It 
.reaclMd.to.^to* bottom, between Key West and Havana 
tha BtaMUCr wu meaanted In 18A0 to a dapth of NO 
fathonm (nearly 1,100 inotoia>, and waa found to bo 
only 10 por cont Imb than at tha anrlaao. 

It U w^ eaUhUshed that tha OoU Btraam loan to 
depth, tanperature, and velocity, and galna In width. 



hara hoteq drilled In It It goes to a girl with a drUI- 
lag mauhlne aad diamond-pointed drills. As the tough 
matntal to bored, a iteady stream ot cleanly odorona 
campborated turpenUae plays upon the idan aad tha 
drill, aad tbe lltUe automallc machines, eaeh wHh lU 
Impanlve feminine watcher, turn out lese after leas 
with OM in' two tiny amooih-edged kotos at tha ends, 
ready tor tht^exi operation 

More wnahl^ Uid cleaning folloiw, and then edge 
grinding, a mnttof ot wonderfully Ingenlona macbln 
ny, by wUoh tho rongh-ehipped edges are made 
smooth aad tbe lena, aU far aa woiUng the gtan la 
oencerned. la Anlahed 

Then this prodnol of many operations la focnaed. 


focopod, by • Sirl vrlth a speotol focwlhg ouuera. 


m«BT WRX XLAmm wnsB 

would of course Increase rapidly In proportion. Prot 
Langley iiolnted out that tho dUSouHy ot dying with 
Sapping wings laoreasM iwpidly with the Increase In 
alia and weight, thto being due to the manitqettofj 
law that the am la bedim tnereum u tha square of 
their dlmeuatmui, xrbUe tbetr weight tooreUan M thu 
cube. He pointed out that "tho torger tho emtpra or 
machine, tho len the relative area ot support may bu 
(that Is It we oonslder tbe mathematical retotteMhlp, 
without reference to the question whether thto dimin- 
ished support la aetually phyitanlly suAlrJent or not), 
ao that we soon reach a condition where wp cannot 
Imagine Al^t ponlble. Thui, It In a aoartng bird, 
which we may suppooe to wel|dt 9 poimds, wo shMld 
Snd that It had I eqnaru feel of gortaea, or a inio ut 
a foot to a pound. It would follow from the btw JMt 
atated that In a aoaring bird of twice the dlmeito^ 
we would have a weight of 1« pound* and qn «m «f 
8 square foet, or only half a otaaro foot of anpinfUns 


tho 40th moridlan It beoomae a drift eurrent, 
reintoiced on Its rliht Sank by the powertnl 
Bahama eurrenL Various meaaaremonta for 
temperature ahow that the Gulf Stream to 
shallower than Ito northeaetom extaaalon 
beymid tho 40tb meridton. Tims Oonwaand- 
er Chtmmo, R. N„ eomnunding H. B. M. 8. 
"Gtonnet,'* daring tbo Banuner of IMS, found 
the warm water of the Qulf Stream to be 
laaa than 80 fathoma deep la totltiide 44 deg. 
08 mla. N.. longitude 48 deg. OT min. W 
Ten degrees to tbo eaatxrurd tho warm 
vrator bad doepenod to 100 eathoma or moiu 
and to laUtnde 43 deg. 49 mto. N., tuagitude 
9T dag. 47 mto. W, tho warm water van 
found to ostond dowg about MO tothoma. 
Owarvutlou mado «a board H. B. M B 
"Poccnplno," during th« pnmmar ot 19M. 
■howod NBtoihnhto doptbs to tho Quit 
Stream drift, ga toUowf la tofttude 69 
deg. 95 mhL N„ toadtouda 9 deg: li mto. W.. 
tbe warm irator was teqnd to uxtand to tbo 
voty bottom of thu naa, 7fT totheopi (1.40S 
metoraF); nl RoeknU tljo Mm drift ms 
tongd to itooh down 909 fathffu briow thu 
uurftoa^ aad aUettoriy ugMa u Inttinda 4T 
itg- II mto. N., bmgitiido u dugv M mto. 
W. AtlholMbmantldmddhnarvattosaputo 
thu xmm water vM toand to.liti gndarnm hy a putor 
cumaiatdaptltoiAii^tbmi WAiaChepo. Autari- 
tor plUMaMBpa la often obaprvod. ator thu ttotM 
Bulto «Wa Um lAbo^ ourreat jfipa nattp ftto 
Q«irdtr«m m ^mtiMuvuly phullow 


Tho Mntot dtoOuvuruA by 1 


at TNnij i f w 


Obaumtory hpa raaelvnd iiniiiiliral# uftMtltor 
Teihao Otmmton^ pnH 

an tha rntb/m* to . 

tiMm^ w nwn MX^l itotoiMMtof 

siKdpMioahe(bto4to.|aii»o^ , ^ ' 
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^ - J itmwWii'tiaUMtr. 

Ite dinoMr W. T. Honadtr of 

teiK iSqdlellMri ioolMy, Mev Toik Hm ae- 
(M# ttMnMDm MW MIbuM-ou o babjr 
iHMk^a^o^idl^MtlOFacUtlt Aluku Mown Hmt 
U» o ttkiOi M it A tr^ polu aaliiial, thU 
^ pt rt» i*aw oalr a»*«iiBMt to bt fond m otpUTity 
inMOttr our odtoAto wQ w ttr tffoM tht 

telaori haoMbthtt tt wta 
«> toHMw - 


[IM frim tho Cm. The iMm paid wai 
ftk The anlisa^ k aboot tlx moatba oU, 
« th oMtNM pkprioal oondltlon. Thtan- 


r oMdla mark. A C 

y alnirt horaa. I 

w ondl Umt meat at the eon- 
tor of the fonboad. When fully grown the 
whole top of the hood win be eorerod by a 
pair of horn conaldetably daUened at the 
bate, tneetlng la the enter of the forehead, 
thane# awaeptnc downward orer the edge 
of the eraulnm, eloae to the oheeka, and 
flnaUr rernrvtng upward before coming to 
a pokt The anlnul niiHtTated la about 3 
feet ing, nearly fH feet In height, la about 
half krown, weighing IM poundi. A fnn- 
alae adult male itand# 4 feet 6 tnchei high 
at the ahonldert and la t feet 7 Inchea la 
length, weighing about l.MO ponnda. The 
apedea ahoam la our photographi, from the 
marked obaraetarlatle of the large whltlah 
patch on the face and aaddle mark on the 
baek, ha# been named by Mr R. Lydekker, 
of the Brltlah Unaanm, OeibCf Xotckattu 
Wardl. In honor of Mr Howland Ward, the 
natural hlatory dealer of Piccadilly, mdon. 
front two typaa of a mounted mala and fe- 
male from Maat Oreeniand, In hla poaeeailon. 

The other fora or apeciaa of the muak ox, 

Ovibwi Mptekaiut, la eondned mainly to the 
Aretlc Barren Qronnd reglona eeat of the 
Mackende River, and formerly thought to 
have had a eonttnuoua dlftrlbutldn weat- 
ward acroaa Alaaka. 

Of the S,BM living anlmala In the Hew 
York Eoologlcal Park, one of the moat re- 
markable la the great Alaakan brown bear 
Ivan. Thla ooloaaal animal balonga to tho apeclea 
Vrtut doWpiMt Merrlam, and waa captured at Moeller 
Bay, Alaaka Penlnaula 

The writer waa able to obtain a very atrlklng picture 
of tho giant Ivan, atandlng aevcn feet In the air with 
uplifted front paw, by venturing Inalde the Inoloanie 
with an attendant A tempting flab coaxed the big 
animal to aaanma an uprl^t poae. Ivan recently 
gave a practleal exhibition of hla aatonlahlng atrength 
nud vigor by tearing out a panel of the heavy ateel 
bara that aepaiate hla qnartera from tboae adjoining 
and engaging In a fleree batllo with 
a bated rival In ten ralnutea the 


led down the barricade of atoel bara 
aa If they had been made of reeda. 
It would have taken alx men an 
hour with block and tackle, aladge 
hammara, etc., to have accompllah 


ahaggy brown coat converted Into 
a rug would be worth nearly one 
tboqaand dollam. Ivan la one of 
the few living examtdai of the fkat 
diaappegring apeclea of the glanf 
brpwa beara of Amertoa to captiv- 
ity, a apedea eapbolaUy Intaraatliig 
aa pnaamalwg aoiUe very extraordl- 
nary. totonigent habttg. In hla d 


AmMicatv 

q u i ckly otatchaa It with har pawa, and throwa I 
oa tha haak to tha axpaetant enba A 
the oubc ehe toMea np a pile tor her 


dlatUIatlaa, gave a petroleiim of excellent quality, 
which could be need for the llgfaltog of buoye. We 
have DO totonnatlon, unfortnuetely, about the economy 
of eueh a method of procedure, end de not know more- 
over, It the company which boa mode thla trial has 
been able to ocntlnue with aocoesa which Jnatlflee oontr 



We ronfeu that we ere e Uttle ekeptlrel r 
this novelty It may well be that there wee obtained by 
thla procedure an oil cupable of burnlug, 
that may be graotcil but wen It petroIeuiuT 
U might be weU to preserve thla Idea, 
wblih would be of norno use wben the ne 
turel auply of petroloom la oxheuatod 


m eUAY AIAggAW IMWR BKAB Ok TBk nW YOU: 


aourcea, othan to organic In America there la an In 
oltoatlon toward the latter aolutton of the problem, at 
laaat ao tor aa conooma the petroleum of the New 
World, for tha layere of echlat which carry It alwayi 
coDtaln the Mbrti of diatoma, toramtolferw, the ikelo- 
tone end acelaa of fleh, ete. 

Impraeaed with this totter detail e aevuat (of whom 
the name to not given) bea, aa a raralt of many trtoto, 
made It team certain that petroleum wee formed by e 
sort of dtotlltoUon of extinct aea Sab. According to 
todlcatlone, etotoa the Revue dea Eclalragea, manalao- 


TIm ramal Nappleneal. 

"How Spongca Are (lathered and Aril 
flctolly Grown la the title of an article by 
Newton Foriet which openn the current 
BiirrijtMrNT No (773 Mr H U Blrongs 
excellent romparlMD of gesollne and alco- 
hol englnea la continued The dret experi- 
monU made In aviation were deenltory, an^ 
were made without the holp of any well- 
eetablUhed rules Hence It to that the tun 
damental prlnclplna and mechanical proper 
ties of flnldn were not as well im-* — . 
as they should be To the* .istltotlons 
have been established In Barope for the ex 
press purpose of obtaining a really sclontiacr 
knowledge of the elr end propellers andk 
plane surfaces One of these Institutions to 
dsscribed C O Derrick revlesa the raelh 
ods In current use for waterproofing con 
Crete structures Capl A C. Knowles writes 
on the Army Blgnal School end Its work. 
Whether the wax bust purchased by Ur 
Wilhelm Bode for the Katoer Friedrich Mu- 
seum at Berlin to really the work of I.«o- 
nardo da Vinci aa to claimed or of a mod 
ern crettsman, to discussed The evidonoe 
pro and roe to Impitrttolly given Under 
the striking title "The Blood of Hlants ‘ Mr 
Vhtor Oraef writes on some modem botanl- 
cal researthes The reappearance of Hal- 
leys comet renders iwrtlcularly timely Mr 
Arthur Stanley Eddington’s imiier on light 
pressure and comets tails Dr Alfred 
Gradenwils <«ntrlbutes an excellent arllrle 
on wireless transmission of diagrams hand- 
writing, and photogiupba The startling 
snccens of Mr Lonls Brennan with hto gyro 
statiR car lends pecnltor Interest to an ar- 
ticle by Mr Horace B McCabe on the principles and 
appIleaUona of the gyrostat 
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Uiren akouM ooOeet a large number of fish and should 
have them dlMlUed. 'Am ought then, moreover, to 
obtain a laanlt Uks that from the tollewlDg 


OooUng Towi 
In an ertlcle on cooling tower practice which ap- 
peared In the Electric World some little time ago the 
author etates that teats on both open and cloned types 
of towers, under various hygrometric conditions, have 
shown that, with an averege range In temperature 
extondlng over seteral days of from 140 deg to 170 
deg F, tho fall In temiierature obtainable has re- 
sulted la ouifiowlng water of from 
>0 deg to 60 deg F with almos- 
pberlc lempemturcs between 66 
deg and 85 deg F, aud bygromet 
rlr conditions ranging from 30 to 
60 per cent of normal saturation 
An open type tower < a|)able of cool 
Ing from 400 lo 600 gallons of water 
per minute as deiMndenl upon Its 
special const run Ion will be roughly 
20 feet by 20 feet by 40 feet or 45 
feel for cubical conlmtH and will 
have at least six so^nlled drip 
pans or retarding sorfaKS In Its 
make-up Tho cost of such a lowi r 
with a capacity of 400 gallous per 
minute would range iHtwnn fl 200 
and 11,600 and In general ewh 
additional 100 gallons per min 
ute capacity Ineroasrs the cost by 
approximately 1200 The closed 
type costs from three lo four limes 
that amount for Installation and 
the additional Increases rungs at 
about double tho prleo for Hie nisn 
type. In qoet of operation about |2 
per day will be requln-d for main 
tenanee of the tower und for fuiY 
and water for operation of ans 
pnmps, etc. If water coots 6 cents per i oon gsiions or 
more, the anther melntelne that It pays to iiui the 
cooling tower If the total water lift does not menl 8ft 
foot 


Idea of mixing the 
fleh with a large quantity of nlL The novel expert- 


oerda ami brengU Into a large mtert, where they were 
piled with a qnaaUty qt aea ttlt,. toe whole, upoa 


Hie only export tax In Mexico on mlnemlH or mip 
etal products to on gold and silver All oOu-r jiroducts 
of the mines are exported fnw except for a nominal 
euPoma obarge at the port of export 
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Concrete 

Reinforced Concrete 

-*m- 

I Concrete Bnilding Blocki| 
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* mi 

of leak* carntnar horn «t 

af tlM Windjr -Ottifa miDleulrM. 
0« hiih grooad ta tlie north of the kk«, 
eimtmtorr pneenU • One appear- 
[aaoe with Ita sreat domo to the weet 
amdlor donea to ^e eaat of the 
I. PB^glng throogh the metn 
|4ooia, ono etotan a tee rotnate, and go- 
up a flight of maiMa •atapa conee 
tha great dome. M taet in dlameur 
gaaaa on the great talaaoopa towei^ 
lag aloft One habolde a maaalTe iron 
Bteal tube 

of boiler Plata alxtptwo feet in tongth, 
diameter at the middle, taper- { 
ing to thraa and a half feat at either and 
At the upper end of tha tube le the ob- 
ject glaaa, with a clear aperture of forty 
inchea, at tha otbjsr end tha eyaploco and 
micrometer, for rtewing and meaaurlng! 
the plaseta and atan, or thede may bej 
replaoed by a camera attachment fori 
photography, or by a epectrograph forj 
obtaining the ipactm of aUm planeta, 
Tba teleacope tub? la eo long 
thnt the eye end ti about thirty feat 
higher when nn object la viewed neer tha 
horiaon, than when looking at a star 
directly overhead. To nae each a tete- 
aoopa, regnlrlng aa It would a long aya- 
of laddera, would ha well nigh Im 
poaalhle, were it net for an invention of I 
Sir Howmrd Orubb in making the whole j 
ohaervlng floor an elevator The front 
paga lUuat ration ahowa tha flo<» at ite 
loweet point, while another view ahowa 
high aa poealhle At 
Terkaa the floor, aoventyflve feet In dl 
r, big enough to aeat ail hundred 
people, can be talaad and lowered through 
a dintuoe of twenty three feet, and thuu 
the obeerver when working with the 


Free ISEei. Free 
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>w the end of the 
teleecope, the operating power being ateo- 1 
trlclty In the front page Uloatratlon are 
ahown two of the four rounlerwelghta | 
that balance the floor An idea of the 
■IM will be obuined by remembering that 
the dome la ninety feet in diameter 
When the astronomer wishes to observe 
a particular star. It Is necessary to turn 
slit of the dome In the direction of 
the star, and hence the dome must be 
revolved This Is ninety feet in diam- 
eter and weighs one hundred and forty 
tons, but again by the aid of electric 
motors it can be rotated at wtll by turn 
ing on the electric currant from the rle- 

telesoope we flnd a 
machine of flfty-three tons In weight, 
wherein the movable parta weigh twenty 
tana This weight tbe aatronomer baa 
to pot in motion when ha turns tho tole- 
I, yet ball benringa and the reflne- 
manta of modern engineering permit him { 
move tbe greet machine, using only 
his own physical strength Tor quickly 
turning the teleecope. electric motors 
telescope is set up by 
what is known tachnlcaUy aa tho oqna- 
tortal mounting, one axis, the polar uia 
in the meridian pamllol to the earth’s 
nils of rotation, the other, the docllnation 
alia, at right angles to it. Circles on 
give tba astronomer the 
meana of locating the star by Ita hour an 
gle and declination When tbe star la once 
In the Held of the telescope, it is kept 
there by a clockworit mochanism driving 
tha teleacope about the polar ails at a 
spaed exactly equal and oppoalta to the 
earth's rotation. Tba writer of this ar-| 


tbennomater stood at Sfl deg below garo 
Tahranbait. and yet at this taraparatnra| 
worked to parCaetloii, 
tor tbe exoelieaeaj 
lot this moniittng made by the well-] 
knowii Arm of Warner * Swaaey 


eomfartable, fha aitj 

ibWt, «te HtnBOBMb might tt* W 
miHiid to Jtte a later nnltei te Iw 
(OmwMM e» teV* m) 
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Modern Plumbing Illustrated 
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